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This report presents the resuits of resesrch accomplished on ‘oe three research tasks
cemprising Project IDENTIFY, Identification of the Individual Ditferences Invclved in
Human Mine Detection. Specifi cally, the neport discusses the rese.-zch accomplished on
Task A, ldentification of the Potential Charactenstzca Aptitudss, and Acyuired Skille
Involved in the Hupan Detection of ’\'mes, on Task B, Vazlid {ion of -the Potential
Characteristics, Aptitudes, and Acquired Skills Involved in the jiuman Detection of
Mines; and on Task C, Identification of Appropriate Selection and “Fraining Methods for
Human Mine and Boobyirap Detection. )
: The Task A research was conducted n three phares: (z) develcpment uf a job model
_ for the mine and boobytrap detection job, \b) perfornance of a sgyeuols :gxra! a:alysis of
the processes involved in the mine and boobytrar deteciion, @d {c) evizw of tne
psychologicel literature with mpect to individual dmeren(.{-:.z involvad in visual
discrimination.

The work performed during tbese three phases led t¢ the ideniifi f;ahon of 24
specitic charactefistics, aptitudes, acquired knowledges, and acauzr‘e"‘ sidils as pcientially
prediciive of huinan mine detection perfermance.

The Task B research was conducted in two phases: {2} decs-! spment of predictor
measures for mines and boobyfrsp detection pencrmam:e. an;.; {b) valication of the
developed predictor measures. It was determined that 17 of the’ 24 individvsl difference
variables identified during Tesk A were amenable to practicel astessment. Ten paper-and-
pencil tesls and one performence fest were identified to measipre 14 of tla ¢ variables.

Since it was judged that the ramaining three individual ci:ifersz:w variables w suld be best
mezsured under field detect. s conditions, appropriate” meaaix:emen* presdures were
developed.

The paper-and-pencif t¢ ts and the performance test were ozgan.zed mto a test
battery that was administered io 111 male enlisied personne! stationed at Fort Denning,
Georgiz. After completing Jhe test battery, these men were tested for ant;pa'-‘:mnel mine
ar’d boobyiran Cetection profictency in 2 wonded environment. Drring this £ £, speed of
movement Ging search, effert expended during search, and search tech.igue were
assessed. The antitank mine detection proficiency of these mew was evaluated in an open
country areu and also in a rbzd environmert.

The resulis of the validation indiczted that the most effective predicticn of mine
and boobytrap detection performance occurzed when the prediction equaticn included
speed of movement during search, the effort that zppeared to be expended dunag search,
visual acuity, level of activilies participation, number of years of civilian edugatim, mesns
by which a high school diploma was eamed (by graduation or complztion of (he tests of
Geteral Educational Development), and leyel of dogmztism. Also, delection rates and
distances were vomputed for each type of an@personnel ana antitank mine rmployed
during the ““dation. :

Finall_ :he Task C research was conducted in two .concuxrest phases: (s develop-
ment_ of recommended selection metheds, and (b) development of recomme?qm. training
metheds. This task was accomplished through review of the results of the validstioi and
relevant military documents. It was recommended that personni selection for mme ard
boubytrap training be based on the results of a screening nrocedure and the completion
of # test battery mezsuring tne variables found to be predictive of detection nprediciency
in the vslidation study. The recormended iraining for mpe and boobytrap drlection
addressed the following topics: speea of movement during seach, effort expended Guring
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search, ssarch procedures and basic astection cugs. Recommendalions concerwing the =
conduct of this training were also neade. ,“3,:‘:
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~ FOREWORD

This report presents the resulis of rescarch conducted to identify and validate a set
of individua! difference variables predictive of human pezformmxce in mine detection. In
addition, it discusses personnel selection and training methods for buman mine sad
boobyirap detection identified by the staff of Project IDENTIFY from assessment of the
results of the validation.

This research was funded under Contract DAAKO?JI&C—G.(IG Project No.
32460059, U.S. Army Mobility Eguipment Research and- Dsvelopment Center
(USAMERDC), Fort Belvoir, Virginia. The purpcse of the research was to -provide
support for the USAMERDC Human Mine Defectoz Research Program by developing
quantitative datz for input fo countermine system/subsystem analyses and identifying/
validating specific design parameters that zre likely to be predirtive of mine and bosby-
trap detection performance under combat conditions.

The research was performed by Mr. Jeffery L. Maxey, Mr. Theodors R. Powers, and
Mr. George J. Magner under the direction of the Pnnmpa} Investigalor, Dr. T.O. Jacobs,
Director, HumRRO Division No. 4, Fort Beaning, Georgia. Military support consisting of
21T Thomss Fitzgerald, SFC Comell Smith, PSG Lathaniei Herderson, SP5 Rodger
Griffeth; SP5 James Tripp, SP5 Rilph Hammond, SP4 Ennis Brooks, SP4 Carl Cordova,
S?4 Raymond Singleton, SP4 Lonsworth Smith, PFC Doretha Peyv:ara, and PFG Ropald
Keen' was provided by the U.S. Ammy Infantry Resenrch Unit which is commanded by =
LTC Willys E. Davis.
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INTROGUCTION

Antipersonnel mines, antifank mines, and boobytraps are weapons which conven-
tiona! and insargent forces emsploy to inflict casualties, to reduce the individual soidier’s
capacily to respordi 1o other threats, and {o limit 2z uanit’s method and ﬂexibihty of
operation during combai uperaticns. Sipce it is likely that these devices will be used on
future batt!eﬁeajs, 2 peed exists to ilentify individual psramefers that predict the
acquisition of the unaidedfunassisted human skills required for detection of land mines
and booby&aps. The identification and vmdatxon of these paremelers were the prhimary
pupose: of the present project.

The overall project was divided into th:ee tasks: {z) identification of the potential
charscteristics, aptifudes, and acguired skills invotved in the huinan detection of mines,
{b)velidation of the identiffed characleri=tics, aptitudes; and zéguired oxills, and
{r) identification of appropriate selection ard training méthods for buman mine detec
tion. This report preents the findings that resulted froi the accomplishment of these
{asks. It s expected that informabon provided by this proiect will De used to:

{1} De‘.‘és-;} selectinn procedures for hmproving the mz'm* m visual detection
tra._zrzgyngam:..

{2} Developing fraining and lesiing procedures that wii! immeove mine and
boobyirap detection performancs.

{3} D=fise system parameters that can be used én:;?a“aeounternm.sysiema
definition analvses camrently underway zt the 1.8, Army Mobilily Bguip-
ment Research and Develospment Center (USAMERDC).
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Chapter 1 -

IDENTIFICATION OF CANDIDATE PREDICTOR VARIABLES

-~

BACKGROUND

Usually, the detection of ohbiects or Spres Is studisd in ferms of the various
environmental (farget and backgrourd) veriabies whick separeiely or in varicus corabing-
tions yiei@ incréments or decrements in ihe performance of humen obsexvers. Obstaver
responses zre ususily -examined oollectively in axder to siudy ihe &iferts of various
treatment conditions cn- performance. Individval difierences zve regerded as sciwves of
error. In fzet, & is often the caze thet only well preciiced or highly proficent observers
mmed’hd%&ﬁwxmhmmabmm&.amsmbﬂaammm
Thkas, in most work on detecton problems, veriability among observess has been Jewed
samﬂm&ym,mﬁméiﬁmwsmoﬁg@mm‘m
enyironmental trestment conditions.

Hm,gmmﬁmmafammmﬁ&mmwnfmbﬁz
periormance apiztude 15 an examnle. Generelly, a popuisiien :ssnree-'ed oz a relevant
i&e:tests, ari@ bigh -Zoorers sve then given Gisindng on the skiill in questica The
essumgetion is i&emé’ﬁﬁaa;@tmmédiumcesezﬁ* and that Gamicg will be more
eiﬁc;-zmaa&eﬁa‘.:se mdﬁu&m&h@m&ﬁemsa&ﬁe&mg&@x&ﬁm
tryining. The problem of training for visual defection of mines and bookyiraps is asumsd
to fit this mode). The aszunption is that if high pedrsmence zpiiinde exisis and c2n be
nﬁﬁ&i@meﬁm@mmmmﬁsﬁhw&m‘wd
more effectie.

Afiries and bockylreps can strongiy affect the outoome of 2 miiary operetion, both
bvmm;&::iﬁam‘mne‘wdnm:&g opsrsiions. For example, dalz
collected by Mzgner' in Vielnam during Febnrxy 1568 indiczied that spproximzely

32% of the 1967 Vietmam cesualties sustzined iIn the unils studial were from= coniact
with mines znd bocbyiraps. In a recent.sindy conducied by the Picetinny drsensl’
Imyolkving 21 iznk crews, it was fwm&z:mﬁ*ﬁaﬁ%men;&aﬁasa

toifisr to micvement resuftsd in suificient ddlay in ¢wo military operations in enctle
entitank wespons iohe&a@twmrmmemﬁ'ﬂ'mwﬁz&mwmggﬂﬂ
that a.need exisis {0 develop am easily appited, relieble, 2and eifeciive means - detect
mines znd. boobrireps hidden or camoufleged in §2id envirgoments.

Oge posshle solotion o ihis problem is io Improve fmough Draining the visual
detection performznee of the obsesver who Is responsible for defecling mines and
boobylzaps. Anciber posshle sclution s fo give miifery pereonnel who have high
pﬁwm@%%ww&vox@mgmmm

Prioy reseemch in &aﬁiﬁvmﬁi&ﬁhﬁﬁmmdsm.#mdﬁwﬁ
performance has been conducied by boih the Picatinny Arsenz] and HunRRO irigon

spner, G Defection ond Avoesce of Mizes wod Soobyt=ps iz Soxth Vigners, RuxREO
Comraltigy Repoet, Jooe 1588,

InumetEn, K, of o Ommp Drem Test of Xine Fifectivenssz, Techriral Mencrmvios 2057, Siodor
Assenal, Dover, Rea doery, Deoember 1978
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~Nu. 4. Caxlock znd Bucklin® repori that soipe mdividusls zrs vary adept 28 Snding
camoufizged, pxtly hidden, oF mﬁ objects, whiis others ; == pol. Toelr wotk fas
miedi&tibnsﬁﬂbwm { zn Individusl 3 good 2t dolecibng =2 type of
aﬁeez,__:sw:anygoodd oﬁahw&i@e’**&mawmm&
detection of surizco-lsid munitions of 'e‘a;am colors, sixes, 2nd shaves I Il deteciion
situations, vsing enlisted persoandd 2s
mﬁﬁ&nmxamﬁ-&ng‘w"'&mmdm%ﬁvm 2 refichia
indiid énmthe?lmmmwaswe‘md%mﬂmn‘elm
oagec‘ade‘ectedﬁsﬁeas‘*&e'*‘— mmber evaibble for Seteciion) i Senificzely
but only modelzlely coreiated wibk ATmy Genere) Cassicstion Test (AGCTY pxfo
aoce {2 genarxt 2bilRy mezame), Hidden Pigares Tesl (HFT! paformane {3 meesme of
2bilily io find embodded fimmes), fime. .’wﬁ'&,eﬁé&emndmﬁ
refivction oclion wd persenagznce. Homvser, 1o the megative side, fhey have found that 2
wide yariezy of oiher sevepiuod {both perfommance znd pupzr-endpencl). perses=ily,
2nd boskeround measures weie oot Sgnificanily misled to Szisction parfotanore b
Maxey and 3zzner” have 2o sudid fediides] differstees i the dsfectnn of
maﬁm”}wmaﬁ {ested 78 entsisd 2nd officer personza whe
were ideniifiod as either “expert™ oz “Hon-espert™ mins 253 boohyirsp detectors In &%
analytis, eWmmMﬁ,&wan&gﬁamsww

m@&wm@iaﬁmgmngﬁe@mxmﬁ&m'%
detection perionmazce by miflary expeis,
Baamg.ba&wﬁm“ﬁtaé&emw‘&s mﬁ%.ﬁa
fwo wzriables—AbTily to0 Use Congspis and %ﬁ'?gia?‘m&%ﬁ&é&mé@—
were significantly comrelsied with deteclon expertise. Howeves, these relzfiooshing wers
s».égM“ Forider, mw&&%%m;gmm

inshuded gecerzl and embedded fgoes 2bREY meares) snd detecon expariies were &2
monsignificant, - -

It & dexr from these tesulls that few imdbidos Siffswrmce werklies have boen
demonstrated 1o be Jdexly sod significanily refsiad fo nEnan mine Gejection expeie
This soggests either that huemen mine delectico pericrmace & ecanidly 2o mmiden
sionsl 2y fhet is nedated o only a small mumber of specifhe diwiduel semmelsrs o
that the costect verinbles kzve nol Deen slocted for sty & the teseewh to &afe. The
majur purpese of the Tork A reseand was {o bvestizzte €3 cuesiion farther.

APPRODACH T3 THE TASK A PROZLEWM

The geal of the Toxx A research zos fo MoGlly ihe potenid cSamcleniais
mmmﬁ@agﬁs fnvokeed I e Jdeloction of odéoes a3 bochyhrps, 163
phese of the work was accomplshed In three Steps. Find, 2 b modsl was Sewelopad that

Casiock, 4. 23 Beckin, 3B “Himza Faxmors m Moe Fisime: As Owrrnw of Vs Detetion
=Z Stresa.” peper propered o sressntatintm 2t the TTCR Bomel O1 Teedir Grosp & Mme Waisre
m&ﬁ;&m.miﬁﬁ-

2AGCT B3 bern acpplnied by the srmed Focess Quulificsiion et (ATQT) oo the Aomy
Chssfisatinn ity (ACS) THe sormes =3 bere aow 23wl oosiskoly Temomsd Techooes (G soorme
Serived from e ACE

SSudBa, B Fild Drpondesor cnd Vims! Deteetns ALKy, Terheinl Bepom 137, Pesiomy
Armnsd, Dover, New Sy, May 1971

S DasZs, B. Poywoan] comamamicttion, Aoty IGE3

Fafaves, 2L sod Mrpoer, G A Sy of Forfons Affeciadg M ond Sodatvp Delectiza
Sulorod Verndics oxd Cprrsisens? Gozafriaoes, BasBR0 Tedaiosd Report 7535, Jum IS0
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identified the inputs to the personne! who perform the detection job and th *.ttputs
they make back into the infantry combat system; second, a psychological ananysis was
made of the mine and boobytrap detection task in order to determine the specific human
cognitive and percéptual aptitudes that are hkely to be involved; and third, a review of
the psychological literature was performed to identify individual differences that have
been shown to be related o visual discrimination.
The Job Model. The detection of mines and boobytzaps is generally accemplished
within the Light-Weapons Infantryman ZJystem. The basic components of this system are:
{1) "Mission
(2) Organizaticn
(3) Operational Techniques and Tactics
(4) Equipment
(5) Perscnnel ’
Each of these comiponents was systematically studxed y determine the effects they have
on the mine and hoobytrap detection job.

boobytrap defzction literature. 1t was updated through discussions with perscniiel who
“presertiv comact training in this area and through on:éite obsérvation of U.S. Army
Infenrlry School- ifistruction on -this topic.

’ Next, ‘the miodel wes developed through analysis of each of the inputs to
detector personnalfzom the vadious compo:xents of the system and through identification
of the cutputs back inte thé system required of the detector. The result of this step was

" &~ modél Hmtkapecxf.es the pafdiméters of the detection job and the tasks required for

successfiil-conintetion of this icb.

The Psycbawg: cal Analysis, Using the detection job, m:.ade‘ as a guideline, a psycho-
logical analysis of the detection process was performed. This analys:s was based on 2
survey of thecretical psychological literature that addressed the processes underlying the
debectaon of object., m thev: natural surroundmgs. The result ~was the me1tzficat.on of &

.....

field detecmon “task.

The Visual Dlscnmmation Literzture Review. The review of the visual disczimination
literature was limited to the psychological research conducted -within the last ten
years (1902-\‘372) and only that which invslved normal huinan subjecis, A given study
was included only if the effi:ct of some individual difference variable {(or vadables) was
assessed and then only if the: perceptual task involved some form of visuai diszrimination.
From this réview it was possible to iaentdfy a get of specific individual difference
varinbles that have been found to be significantly related to visual perception.

e

RESULTS LT )

~

The Joh Model inputs

The countemuine mission of friendly forces is to deiect, avoid, and (possibly)
neuiralize enerwy mines and  booby.caps. Mines are defined as explosives or other
materials that are normally encaség a_nd arz designed to desiroy or damage vehicles
(antivékicular mines) or personnel (antipersennel mines). These devices may b= detonated
through the acrion of the victim, by the paasage of time, or by- controlied means
Beobytrap~ are defined as explcsive charges that are detonated when an individual
disturbs apparently harniless objects or performs actiows that ere usually considerad fo
‘oroduse harmless eonsequences. Infantry squads, platoons, or patrols novnally encounter
these devices while on dismounted cifensive or reconnaissance operations, _

The=study of this system began with a review of the relevant mine and =
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When requested mine detection assistance may bé providad to tactical anifs in the
form -of engineers with raine detectors and-trained mine/tunnei dogs. However, the use of
mine detectors is- normelly limited to roads or cleared areas. Dogs -usually are not
available in -sufficient numbers to accompany all -infantry units on operations. As a
consequence, infantry units depend primarily on the ability of selected individuais {the
point and sfack men) vo detect mines as they move through an area. The individuals
desagnated for this task are usually rifiémen or other members of z rifle squad or patrol
(MOS 11B20:throngh 11B40).

The point man bears the major responsibility for detecting mines and boobytraps.
He usually operates a short distance in front of his unit as it maneuvers through its area =
of operation. In addition to his detection responsibility, he is required to-search for signs
of enemy*presé:?zce. The peint man is usually hagked up by the slack man who has the
responsibility of covering the point man and agisting in the detection eiffort.

The point man nermally communicates with his unit by hand 2ad . azm sxgnals or.-by
voice when the @nit.leader moves. up to the peint position. The-point element is resed:
pnnodlcally en‘.hex “through replacement or during unit breaks. It is a conimon custom to
identify unit members who have -better than .average detection ak;ll -and. assign -to them
the point or slack man- responsxbﬂxties Indivicusls charged with- detec’m*z r&sponslb;hfy 4
at the unit leiel. ncrmally do nct -use meckanical or electrical devices as aids in the E
detection task_ dunng ‘offirond operations. However, they may use nonmechanical -items
such as- probes or light: shc}:\a‘lfor detecting tripwires).

Point and-slack mei. use a variaty of tactics and techniques that are based on their
training and experience. For example, ‘detectors in Vietnam usuaily had received only a
limited amount of countermine training in GONUS, which then was mpnlemented by
additionai instruction from their overseas unit and by a gradual breaking-in process during
their initial exposure to combat operations.

Muc . of the initial CONUS landmine warfare training is oriented toward conven-
tional U.S. Army mine-laying techniques. The portion of this training that was related to
detection placed substantial emphasis-on (a) what to look for, by desexibing the chsrac--
teristics of typical endmy devices, and (b) where io look, by discussing the enemy’s
typical methods of employing these devices. The next step in this -iraining process
required the individual to negotiate mine and boobylrap lanes of varying degrees of
difficulty. The final stage of training overseas provided knowledge and experience specific
to the area of operations in which the individual would work.

From analysis of the job model inputs, the following parameters were identified as
having an impact upon the performance of the detection job:

(1) Mode of unit operation—mounted vs dismounted.
(2) Amount of available light—daylight vs night.
(3) Detection a~sistance—assistance vs no assistance.
{4) Operations area--on-road vs off-road.
(5) Individual skill level of personnel performing retection job—MOS 11B20
through 11B40.
{6) Duties.performed 1n addition to de!_ction job—none vs scme. oo
(7) Number of men performing the job—one vs two or more,
(8) Amount of rest the man performing the job receives,
(9) Use of detection aids—none vs some.
{10} Amount and iype of prior detection training.
11) A.»-unt snd Type of practical experience in the detection job.
{(i2). amount of basic ming.and boa‘hytmp knowledge.
{13) Amgpint of mcwledge ©of spectfic mine epd hoobytrap Cevices.
(14) Amount of kiiowledge of gpe¢ific mine and- boobyt:ap actxvatton ‘methods.
(15) Amotnt of knovfxedg?- of enemy emplacement tactics.
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& {16) Knowledge of the current intelligence concerning mines and boobyiraps in

B an operations area.

U

{17) Knowledge of mine and boobhytrap detection signs.
(18} Technigues used to search for mines and boobyirans.
It is clear frorm consideration of these parameters that the foliowing individual
difference variables probably play an important pari in detection performence:
(1) Individual skill ievel (MOS).
(2) Amount and type of detection training received.
{3) Amount and type of detection experience.
(4) Acquired and current knowledge of the types of mines and boobytraps
sought.

{5) Acquired and current kr'ow}edgp of the use of mines and boobytraps by
© the 2nemy.
(6) Knowiedge of the cues associated w:th the presence of mmes and boobytraps.
(7) Search techniques used curing detection.
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The Jab Mode! Qutputs

During the completion of the deter‘txon job, the detector can be expected to
perform the following tasks:

{1} Search by (a) looking shéad ia the ditection of movement for signs of the
enemy -or mines and boobytmus, {b) bringing thé gnze back in lookieg to
tae lefi and right of the planned dirertion of movement, and £c) checking
the areas to the immeadiate front.

(2} Move slowly, steadily, and carefully during detéction effort.

{3) Maintain alertness for sounds and smells indicative of enemy personnel
Curing detection effort. - -

{4) Maintain alertness for signs of mines and boobytraps during detection
effort.

(5} Maintain patience during detection effort.

{6}=Maintain persistence during the detection effort.

{7) Lock for man-mude ohjects in the operztions area.

(8) ook for koown warning signs that the enemy typiczily uses to wam the
loeat inhabitants of the presende of mines and boobybiaps.

{9) Look for camouflage that is inadeq:ate, willed, or out of place with the
inunediate sumrcundings. -

(10} Louok fer partially expnsed mines and boobytraps.
{11) Lcok for exposed triggering devices.
(12) Look for signs of recent human presence, as liste¢ below, and indicators
of possible mine and boobytrap activity in the operations area:
- {a) Young trees that have been bant and/or bruised.
“(b) Branchss that appear to have been bent, broken, cut, or squashed.
{c) Leaves that appear to have been disturbed or walked on.
{d) Roots thal have been bruised.
{e) Grsss ihat is bent, broken, or changed in color.
(f) Grass ihai contains material which may have come [rom combat
boots.
{g) Small hair-like vine filaments on the bark of trees.
{(h) Vines that have sap flowing out of cuis or nicks.
(i) Disturbed or sguashed moss.
() Large and small plants that appear to"have been disturbed.
{k) Rocks at the exit from a stream “that appear to have had water
splashed on them.
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{3) Stones andfor rocks thai appear {o have been disirbed.
{mn} Dead logs that appear to have been siepped un.

- (n) Disturbed or damaged worm casis (wet or dey).
{0} Exzposed earth.

in shallow watey, ete.

{1} Disturbed water. .
{r) Dew that has been disturbed.
isy Ashes from a fire (hot or cold).
{t) Disturbed. cobwebs. -

{13) Dewelop a genersl knowledge of the enemy’s tacticsftechmiques fm:
employing: mines ard boobytraps.

{1d; Study receni mine and boobyizap incident yeporis.

(15) Identify rew and unusual techniques and devices reporiedly bemg
Surrently used by the enemy.

- tions personnel.
‘ {17 Study mine and bocbyirap mags (plots of recent mine and boqhytxz;:
activities) compiled by own and adjacent units.
(18) Study mine and boobytrap photographs compiled by own and a::,,acem.
uzits.
{19) Study after action reports for deiails regarding snemy use of mines and
boobyhaps. =
{20} Study mine warfa notes for deinsils regarding the use of nunes ::nd
bi‘Oh}"ii'@;.
(21) Discuss enemy mine and boobytrap zctivities with fellew solciers.

Upon detectior of a.device or cues associated with o devize’s preserice, the defector
will pass thz informaticn about the detection back 0 the other memberz of the unit.
After ﬁndm,, indications of a mine or boobytrap, the defector will mves!::ga.e
furtber to confirm ihe detection and identify the {ype of device located. He will then he
able te make a more complete tepori to his unit and associated elements.

From considerafion of the job mode! ouiputs, the folloviuy parmmeiers {s:'hvch
themselves are not ouiput variables) were :-:Icn».ﬁed o5 having an impact on the perfona-
ance of the detection job:

(1) Search fechnigue employed éung detection.

{2) Spe=d of movement during search.

{3) Aleriness manifested during detection effort.
- {4) Pafieiice msnifested during deloction effast.

{5) Persizeuce manifested during detaction effort

ia} Knowledga of nature of the minezand bodbyiraps velng sought

{7y K-owledge of the cues associated with the pressmse of a mine of
buﬁbﬁl’a . -
(8) Xuowledge of the curreni =uemy lackics and tevhmigues in the use of mines
and boobytraps:

Fyom this list of parameien, i is rasily seen that the follnwing individual differsnce
varisbles zrs likedy to aifect the patrformance of the detectionjoln:
{1) Sezrch techniques.
{2} {ndividual motivation.
{3} Speed of movement dt.:rﬁ;g search.
l 4; Knowledge of the types of mines end boobytraps =ought.
{5} Xnowledge of the cues associated with the mines snd boobyivaps saught

- {p}  Footprints and =crapss in the sand- soft terxain, along stream banks,

(1&) Discuss enemy mine and boobytrap activities with intelligines a5 cpese
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The Psychological Analysiz S

The cffective use of the eye during surveiliance 1o Zciecy targets of military value
depends primarily upon the man behing tas eye. The raw dats of the military environ-
mznt are fillered by the user for imurr';:"j.m relevant to s goal set, that is, his
= inztructions or orders. This prozess is o2 icacterized by selectivity, which implies an active
= process in which current senests input is integrated with relevant background informa.
: Hon, A basic c._uc,.gu; hat fohows from this analysis concerrs the sature of this sc}actw'x :
process, whether jedividual difference vadables affect it, and vibether it is trainable =
high skill levéis. The present section addresses this question. :

Detecticn consisic of sensing objecis. Befere an cbject of interest can be discrime-

inated from other objects in the environment, it must be registsxed in some way. This -
can oecur only if the object becomes distinet from s backgroual, The emergence of an
objest from ifs background wsually requires some increment ¢f time. Further, this
emezgerw' will occur oniy ¥ the difference threshold of that Obj“f§ in the environment is
- ceced. The: difference threshoid of the object will depend Siamificantly on objectf
bacb.gs.md parameess su:,ix s scarpness of object conteurs, bai;:.goamd homogeneity,
: ohject contour integrity, m;;ectfbavl-.zrm.nd contzasi, atmospheric :me uaiion, and so on.
- Bzsed on the preceding analySis, it appears !og:rz! 4o assert %% 2 Dasic requirement
= of the detection process it yensitivity to a difference in the e'xvn'crment {hat signals ‘ne
presence of a iarget objeck. The CQifference threskold varies according to the values of
other variables, Further, P “difference” itself implies that the observer has some
standard or base against viaich fo compare his immediate visual i.cperience. Ths baze
logically could originate fiom prior learning—for example, instraction &3 to the. shapes
ané sizes of hostile target obiects. Or, it might exist in the fona »f some sort of
comparison process, in which the observer compares one part of the emwronmant with
another. As an example, regilanitics in the ordinarily non-regular enviroarsent might serve
to generzte 2 “running <iandard™ that changes with the environment, and i derived from
that environment. In either case, the intensity of the slimulus mvs‘ exceerd the difference
threshold of the observer For that object in that environment. #art of he problem of
. studying detection, therefure, is to learn how difference th'ahoiaa s affected by
environmerfal factors and-individual differences among observers.
in addition o visual detection. it is necessary to consider cognitive v‘«secnon, wluch
supplements the visual detoetion process. This consists of detetmibing that objects are
N present when there is no direct visual image of the objl. Cognitive psrceplion consisis
3 of deduction, inference, or rome otber such orocrss. It usualiv is based oo stimulus
" inputs that sre tvpiéaily associatid with the shysical preseace of the ”.a;e"ze.. u:gnm\c
- detection probabiy is heavily dependent on fi.e integration of envirGamiesn«al information
5 = believed relevant to the target objec,.s, and on deductions from ‘*ihe inlograted mnforma-
= < ticn. That is, it is considerably more thzn just a function of bare sgrgory inpul. The
‘ nof-scnsory processes of fudgment, cognition, and dedriction aze involvwid and importanl

Recogrition is sensing or noticing vbjects that have significance. This implias thal

= the objects are distinguished from the environment and Inbeied as haviug sigmficance, but

without further specific labeling. An implication of this definition is tha the observer hias
used more information than that obtained from fmmediate visuzal stim«di. Identification is
the process of spatifically iabeling an object of significance. It is a naty 28} consequence of
further -informatinn gathering, foliowing initia} detection, and aise mwrolved judzmental
processes. -

From this analysis of visual, cogmitwve, end military delection, it i3 possible to
identify aspiitudes that are Xkely tc be invoived i the detection process. These are
sumnsarized as follows:

11) Aptitude for the discrimination of envincmenta! changa. :
{2) Aptitude for separating figure from grou.:d in nztural ex@ronments.

W e s et Ay Lt it bR SR YN

-

we

N By ok

o i ol d g Wk Ty

ey
1[&)

R e bl

RO LN

Dy v s it g »“\g‘(‘,-,:n \‘_4,’,“’,;{!, e

h
PR AT

LY

ey Wb

ot SR e L bl

y
At

W KA

i
[

w
et

»

o

By

IR
Vi



=
Ex

Rl

T

s g N YT

oThra

S T T s S AT e 4 T e e e e gy

(3} Aptitude for determining and extracting relevant simulus information from
& stimulus array. .

{4) Aptitude for integratirg pactia) stimulus information with curfent memories
to accomplish a2 tzzk.

(5) Aptimde for making deductions from both fuil and partial stimulus
informabtion.

{6y Apiitude for iniegrating internalized, speciglized Inowledgs with current

task results Lo accomplish specialized fasks.

The Literature Review .

This section will present the resuiss of the fiterature review, but will 1ot deal with-

individual studies. Examination of Psychclogical Abstcats for the period 1262-1972
identified’ 190 candidate studies that scemed to Do concerned with the effsct of indi-
vidual &fferance varizbles on visnal discrimination. These studies were read to assess their
relevance Lo humen mine detection performance. Only 18 were ultimately judged w Te
relevant. Table I summarizes the variables identified in this search.

Tabletl .

Individual Differences Associsted ¥#:35; Visual
Discrimination Performance !éentrﬁed Through Literature Review

Age {5, 12,13, 13, 19} o
Cultural Affiliztion {18
. Dogmatism {15}

_ Fatigue (6)

” tatelligence {7, 15}
Menifest Anxiesy 3, 17, 4}
Past Vissal Disciiminstics Experience (2, 4)
Parcoptial Styfe 1152 :
Religious Afftiaton {315
Sex {Male vs Femaie} i1}
Snoking Habit Fizsnce of, 18)
Visuad Aciity (] 10}

Nowr: Numiers in parenthesss reisr {0 itens = Selscted Bibfography

tdantified Candidate Predictor Variabies

The ohicctive of Task A was so deniify a set of candidate predictor variables for
mine and Loobyfrap detection periormance. Table II summarizes the variables identified
from apalysis of the inputs and cutpuis of the delection job, the psychological analysis
i mine and boobyirep deteciion, snd inre literature review of visual discrimination
performance. Specific individual differences ave listed under each of the Iollowing
categories:

{1) Physical characleristics
{2) Personai cheracreristics
(3} Mental characteristics
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{4) Personality characteristi ics
{5) Native aphitudes

{6} Acquired skills

{7} Acquired knowledge

Table {1

Individual Difference Variables Identified Uaring Task A

Physical Cherarteristics
Age
V,ual Actity

Persons! Characteritins
Cuizurat Affiliation
Prasence of 2 Smoking Habit
Religious Affiliation
Speed of Movement

Kentat Characteristics
intelligence

Personality Characteristics
Dogmetism
~  Individuat Motivation
Manifest Anxiety .
Percepiuz! Styls

3tive Aptitudas

Aptitude for Discriminati,y Snvircnmental Thange
Aoptitade for Separating Figure From Ground
Aptitude for Determining and &mactm- Rele-
vant Stimulus Informstion
Agtitude for integrating Partiel Informst«n
ith Curcent Meniories
A&‘¢fude tor Making Deductions From Par4al
and Ccmp!ete Information

Aptitude for integrating Special Knowledgs - -“:; :

Witk Teck Rasults =
Acquirad Skills

Background Experiznce (Skill Level; 30S)

Formal Training {Search Techniguey; Amount
and Type of Detectioa Training)

Combat Experignce {Amount md Tyno of
Detection Experience) )

Acquired Knowledge

Acquired 2nd Current Knewiesge of Typas of
Mines and Boobytraps

Acquired and Current Knoyrdedge of Use of
Mines and Boobviraps

Knowledge of res Associated Withthe
Presence of Mines and Br~bytears

& tolal of 24 individnal diffevence variables were identified by this work as potentially
n*edxf- ive ¢f humsan mine deisction performance. These. results indicated that there
showid be irdividual differences thet are significantly telat=d to field criterion perform-
ance. To test the theoreticel reistionship hetween these variables and zctual detection
performanne, the field vaiidstion discussed in Chapter 2 was conducted. The resulis of
this validation served fo eslablish the specific variebles that were related io Seld Yetec.
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N Chapter 2 3 >
VALIDATION OF CANDIDAVE PREDICTOR YARIABLES

BACKGROUND

A primary goal of the USAMERDC Human Mine Detector Research Program is to -
identify individual skills and eptitudes required for eiffective percepiual detection. In
T55% A, 24 mdividua! differences were identified as potemially predictive of human mine
detection performance (see Table II}. The primary purposc of Tosk B was to validate the
research resalts of Task A to discover which of the identified individual diffavendes are
significantly relaied {o and prediciive of detection performance.

~

N

APPROACH 7O THE-TASK B PRG3LEM E

The validation of the identified candidate individaal differences was accomplished in
two steps. First, predictor measures for mine and t whytrap deteciion performance were
developed. Second, the developed bredictor measures were validated against fiexd
deiection periormance.

= Frediztor Measures Development

"~ From the list of ;ndividual differences shown in Tabie ], a set of 37 variables were
judged to be amenable to practical assessment by HumBRO resesrchers (see Tuble I}

l Tatle 11

Individual Difference Variables Judged to be
Amenable-to Practical Measurement

Physics! Characieristcs =Native Aptitedes

Ag2 fptitude for Discniminating Crvironments! Change
Visual Acuity B Aptitude for Separating Figure From Ground
Aptitude for Determining and Extracting Rele-
Personai Characteristics sant Stimulus Information )
Presence of a Smoking Habit Aptituds for Mzking Deductions From Pastial
Refigious Affiliation Information
f ed of Movement
Personality Cherecteristics Bzckoround Exgrriznee (Skill Lavel; MOS)
Dogmatism Formal Tidining {Search Technigues) ) i

;g:;;:a ﬁ;::“o!“ Aa‘zf:ired Knowledge
Perceptual Styee ’ Asquired 2nd Current Knowhdge o} Tvpss of
Mines znd Boobytrass = -
Acguired and Current Koonviedge of Use of
Mines z2nd Boobyireps

M}Iﬁh Aoroemen
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Next, ten paper-and-penci tests and one parformance test were identified fo measure
14 of thesz vudables (see Teble IV). Three of the selected variables (speed of movement
during "séareh,” swarch i3chnigues, and individuzl motivation) were judged 10 be besi
measured during the comapletion of the field detection peciicizacy test. Procidures for
measuring these individual difference varisbles weze developed ang implement:d during
the complelior of tiiz field proficiency fest, .

Tabl2 1V

Paper-and-Pencil anid Performance Tests lientified to Measure
the Individual Differences Judged to be Amenable to Practical Assessment

Test individual Difference Assessed
-Perzonal Informeticn Form Age

Buty MOS
Test of Visual Acuity - Visua! Acuity

Pessonal Charscteristics inventory Presence of 2 Smoking Habit
- Religious Afffliation
Rokeach’s Dogmatism Scate (IDENTIFY Dogmatism ©-
Opinion Ousstionnaire}

IDENTIFY 23A Scaie Manifest Anxiety -

ETS Embedd ¢ Fiz_zz;es Test {Shert Forrns Pzrcepus: Style ’
Medified for Group Precentstion) Aptids for Separating Figére From Ground
IDENTIFY ipformation Extracticn Test Aptitude for Detsmraining and Extracting Relevant
- - g Stmaius Information -
IDENTIFY Incomplete Objects Test Aotude for Making Detisctions From Pastisl ~
lofosmation .-
IDENTIFY Changs Detection Test  Aptitude for Discriminsting Exwircrementa] Changs
ISENTIFY Mine 2nd Boobytrep Informa Asguired and Cutrent Knowiedze of Types uf
~ tion Tast o - 2t and Boobytrens
“Aotpired and Cuvent Koowledge of Use of Minss
In_addition to the variables shown in Tusle I, the following variables were judged to
have some litelthcod of being associzied with defection poficieicy: haiphi, weight, {eam
orientation, iypes of soecdalized civilizn training compledss, means Ly which 2 high
schoo] dipioma was gbiehed {graduation from high schos! sr completion of the fects of
Ceneral Pducaticnal Developmenty, level of zctivities pariigpation, lovel of beekground
confidencs, level of background despair, level of siress resistence, and race. The {esls used
%o mezsure these varizbles are shown 11 Teble V.
The tests shown in Tabies IV and V ate dascribed in the foflowing peragzephs:
Forsonal Informstion Form. This HuoRRO form wez desiznad to coliert two
types of infermation on the form: write-ins (name, sacial seowdly number, cunent
“duty MOS, age, height, weight, specislized trzining) and sompletions {pumber of
:Spa:d of movteren during séerch is Safined 22 the rate 2t which an indindosl walks whilk stavchmg
for mines and bocbyiaps.
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Table V
‘ Paper-and-Pencil Tests Used to Measure the
Iadividuar Difference Varizbles Judged to Have Some Likelihood of
-i Being Associated With Detection Proficiency

Tes2 - ' Inceidesl Diffesences Assessad
- ]
Persond Informeion Form Heig?n 3
. - Weih

;yﬁs of Spsua!iz... Creidien Trawming Conmpleted
flumbor of Yeass of Cxilian Education Tomplated
Maeans ry Which. 2 Hish Schoa! Diploma wes Ezmzd
Race

Activities laventory: - Level of Activities Participilion
Leval-of Backaround Confidence
tevel of Backgound Despeir
Level of Stress: Resistance

T8 Guastionnzdre Tez2m Oriantzton

years of ciwilian education, means by which high school diploma wes ezmed, anf
raze}. In 2@ditfon, this form provided for assesiment of the combat znd deteetion
exprience of the respondent. Finafly, ther= was a space for recording the resulis of
a visuzs] acuily examination.

Test of Visual Acuity. ThiS pezxom.... nce test required ihe examinee lo indicaie
ths direction (left, right, up, dewn) that upper case Bs {subtending various visual
angles} were pointing on a standwdized eye chari. Es sublending the same visual
angle appeared on the same line. From the top fo the Sofins &f the shari, the size
of ihe visual angle sublenced hy the Es on esch row d&':.rezjsﬁ from 1£ o 05
indtes of 30 arc. Te complele the iest, the exzminee stood Tweaty fesi from the
chart, which was pizced upright i a well-illuminated room. The exsmines was asked
to rezd ihe {op row on the chart (which contains just one E) 2nd indicaie the
direction the £ on this Iine was polnding. The examinee waz asked {o repest fhis
procedure successively for each lover yow on the chari. The examiner recorded the
nuzmber of comrect snswers made on 2ach row. Then he delermined ihe examinse’s
visuzl zouily ascozding t0 the number of snswers correct on each Tow. In general,
the more rows responded to corvecily, the better was the ersmines’s visval acuity.

Personal Chazacieristics Inventory. This HumRRO form wis designed fo eEcit
information -about e respondent’s seoking Gabils and his religicus affilfation. Fast,
the m‘gcndeni indicated whethe he mdy smoked. If so, ke indicaled for how
long he had smoked, wbat he smoked. and bow much he smoked during =z day.
Then be spacfied his refigious 2iffiiation and indicated whether he curenily
aifended the services sponsored by his designated fzith. The answess 1o the quastions
conceming the respondent’s religious 2ith were made on 3 voluniary basis.

Hokeach’s Dopmsztistn Scafe. This s a 404Htere scale desizned to mezsize the
extent wwhkhmhdividaii:asadogxsaﬁc{cﬁbseﬁ}beﬁefws:&m 1§ hes been
shown to have 2 iesirefest relisbiiity of .71 (5-6 months) znd a splithzl reliability
of .78 (correcied) Furiher, scores from {his scale zre relafed ;cihediffim;
individual has in solving a prokfem after gstablished belief systerss =re overcome.”

" Rokesch, M. The Open arid Closed Mind, Basic Books, New Yosk, 1950,

e ——m e p— = - = e e

~

b Wb LWl




=

i

AT Y
RN RN o

[ 4

¥

\

1

v g 4
%“{' ’,\:{?f‘ \“\i',ﬁ'f‘ 'v.h‘(?

W

i
"
W

e

LR T I .
ST M TRNNRAR

4

R i

'

AT
i

T TIR AL T
YT T

3

g hed )

b

L

WE L,
Wfiel
a !

e g
6 A
e

=

IDENTIFY 313 Scale. Thiis 16-diem sezle is designed to messure the Jeva! of
man.zestanmty characteristic of an idividuzl, The Hems wee derived from a
vexsion of the Taylor Manifest Anxiety Scalz (TMIAS) modifizd for wse in srmy
iraming research.® Eight items (one from each of the cight content arezs covered in
the Army scale) were combined with e:g*ziﬁ?,anemsmﬂ the same scale, to make
up the IDENTIFY AlA Scale. A high score oa this scale reflects 2 high degree of
maznifest anxiefy, while 2 Jow score reflects 2 low-degree of anxzet.).

ETS Bmbedded Fimmes Test Thk I24lem fest in Cesigred io messuwe the
fzclity with whick an individual can locate simple geometric figures hidden within
complex geamebric forms. ’n;e 12 jstoms -'am'smm,, the test were selecled by
Zackson, Messick, and Myers® from the 24 #teos comprising the Witkin Embedided
Figures Test.S- ’}.‘netestasacupadmﬁ;‘iﬁ&aﬁandwﬁa&femm
remember a presiously shown simple Gnoe when 2 pamecmnie.‘ .gaxe)s
oemgmed.madi?ﬁoe loftpo?‘?aﬂng.exagmsarecahzei Ali simple

fiures are uncoisred. The score on this fest is-the number of correct idenfifications
mzde In {en minuies. The comvelziion befwesn this lest and =m-dn ndiiduaby
sdministeredt verdon B 72 (N =52 males}, Jackeon, Messick, and Myers® sug&st
that this gooup test closely mezsures what the indivitually cnml'nisiaeiiom of the
Fitkin Embeddid Fifimcs Test mmxres, that Is, perceptuzl siyle {field
-a‘wax&eme—dmdm}-

IDENTIFY Information Extaction 12.\&. THE is 2 H-ifer expedments] test
defexop&l for Project IDENTIFY. If requ@es ihe exominee fo fSlow specific
divertions to locate = particuler lefter embedded with'y a large zimsy of lefiars
Examinees have fen minutes {o compleie the 6Gitems. It was expecied hat
examinees with Z hich apiitude for determining and -extracting relevant stimulas
Iformation would yroduce more ¢aTect mesponses thun examinees with 2 low
apiitude i thisarea

IDENTIFY Incomplele Objects Tast, This 19—3&53 e.*qmé:izz—ensai fest wes dlso
developed for Proget IDENTIFY. Il equites ihe examines {o view pictures ef
Incompletelv dravn_objects and determine wmhat the obiects sre. Exawminees have
three minutes to compieie the fest. If wa: expected thatexweeima high

apiifnde for making deductions fom m mfcrmatior viswid i modsce more

cotrect vesponses than examinees with 2 low zptitude in ihis arce. The fems for ;.51:5
test weare extmacied from the Zesialt Ca;..gsﬁaw Test {u.;»z} developad by 1h
. Educationa] Testing Service®

IDSNTIFY Change Delection Tesi. This 10item tesi is designed %sm.asne the
apiitude for discriminsiing environmenial change. For each ilem, exsminess were
required to view two pichures of the same ssepe It succession and defermaime what
hed changed from the first to fhe second picfure. & change could be the addiiicn of
2n object, the removal of an object, or the change I positica of an ohizcl, The time
¥t for &his lest was four minutes,

ook, dmeph €. Ancizly Seofs for Y in Armx Tioining Bestsredh, HuaRRO St=ff
Marsymandur, Xune 1754,

Shcmon, D, Meaick, 8, and Myers, O, “Eclmtion of Group and Indwiduzl Forms of Embadded
Figes Measores of Fieid Infeprodence” Edumitions! «d Prpedologics] Meczorement, o, 24, 31983,
7. 177192,

*Fikin, HA “individul Differscces in Buse of Peosgsion of Sxmbedded Figores” Jomras! of
?as;razﬁi:: vol. 19, 1950, po. 1-55,

% Zacksum, D, Meesick, & znd 3hers, (C “Ewmbenios of Group anf Indivddssl Fropas of Sobedded
FTigares Meapres of Field indepsndence” Ndursticss! ond FPoyclologioal M 2af, vol, 24, 1964,
. 188, -

?Edzrations! Twsting Serviee. Gadedl Completion Test, 1952,
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IDENTIFY Mine and Doobvirap Defect™sn Informalion Test. This = a
nine-fier ‘st to mfese the acquireo and ecwrent knowisdge pessessed by an
examinee couserning the fypes end uses of mimes =xd Grobylrspzs, Examinees were

- given as long s they required to complete tho fest, but were enceuraged to finish

Activities Invonlory., Tias &5 2 iwo-pwi Dreeniosy devaloped at HimRRO s
Diwisien N 3.° PartI consists of A st of 30 activities fregquextly engeged i by
young reales during thelr schoolage yesxs, To compleie Part 1| ax exominee indicates
Pe fnquency {neves, few times, ofien, vary ofien} with which he hos enmeged In
each of ihe 30 zctwillzs. The average of these Feguendes over the 3¢ activiiiss
f2uvides an index of the gxerninee’s activities participation, )

To complete Pugt IF, an examinse indicates for cach Daril activily how
afien e has hed feetings of coalidence and feciings of daspiir wher compleling the
ackivity . From the vesponses {o ParisT znd U, a riursesisel judex of the examinee’s
background. confidence, nit beckiround despal, wsd s reshiance fo szess

]
A R L U R RIS P

15 codrpuied.
Since the inventory wis designed fo measure individual ressurceschelieved ;
{o bhave direct relevance to strsss resilance iIn physicel barm sitieiions; it was H

2xpected that ihe measure derived might be prediciive of detection sroficency.

TTY: Questidonmoire. This Is a 244tem oreatoly designed o measure the exient
f which 2n mdrvidus! 3s tsam Griented,/thot s, teai-taik mofivated. A high score
on thk Inveatory reflecis & ieam-oriented Fispodtion, while a low ssore Teflects 2 :
self-oriented Gispedtion. Test Hems were stlecied fom an item pool IN=T78) -
developod during Work Umit UNIFECT) 2t HumBEO Division No. 4. 1t was e -
expecied thot level of feam orientetion might be relsted {o defection rvoficiency,,
simee individusls who scnre fiigh on sels of feam {=sk molivation ifems iend to act
for other {eam membeors when doing so will cdemtiy improve a feam’s gvexell

. peformance?

Validation of Predictor Messurss _

The peperandpencil fests and the performence lest were organized into a fest
baifery requiring zpproximately three hours io comgplsie. The isst bellay was
administeved ic 112 mzle enlisied perscanel siatioped i Fort Beaning, Georgia who were
Infarsiry  Advanced Indiiiual Training 31T} gredusies. Afier completion of the test
battay, 108 of Zhese men wege siven 2 t24t of mine and boobyirzp delection proficioncy
constracied in a wooded arez of Fort Beuning During this test the individuat difference
. varkbles specific to the operationa] Stuation were assesssd. In cGdiiion, the antitank
mine detection profisiency of these men was evainaled & an open couniry and v o toad
environment. These latler assessments were periormed fo coliect humazn factors datz on
detection rates 2nd distances for these environinenis
Since it wss desired 10 limit the generzlity of ihe walideion o combat-noive military
personnel, the data from {wo men with combat experiense wore omiied fom ine
analyss of the vaiidation daiz. Thus, the vafidation of the predictor measimes was besed
on 104 enkisted, combat-naive, Infanky AIT gradusies, sineo seven were dropped fom |
the study bhecause of Incompleie dats (N=5) or beczuse they were rol combat !
i nave {(N=2). |

® Ko, Rickerd P. A Concep’mel Model of Besavior Under Strems Ttk Bmplistions for Combet
Traisice, HuwmRR0 Techoice} Report 65-12, Jooe 1086,
¥ Crpablished resuits fromn Work Uit UNIFECT, 1955,
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Impiementation Procedures for the Validation

_ The subjcts for the walidabion were fested In eighi-man groups. The men wore
fatigues, boots, helmets, and a2 wed beli with poncho end cantsen. In sdgition, faey
carried an M2I6A1 rife, Subjects wese fumished By fhe 197tk Infentry Brignde during the
period of 12 March 1573 throush § Aprd 1973.

7he soldiers reporied to 2 krge room fumished with desks iIn the 197th Infenby
Beigade area, not lstér then 0800 hours on each day of festing. At thét Hme, they weare
briefed on the purpose of the day’s {esiing. Next. fhe pepor-and-benc® 2nd pexformarice
test bellery wazs adminisfered to them by the Project Gificer. This officer was essisied by
a Ressarch Specielist who was responsible for the dichibotion amd coliection of khe
testing maiensls, and who aiso monilored the men as they compleled the batliery. Afler
compleling the fest biilery, the subjects were dismissed for lunch. After hinch, ihcy
teporizd 86 the mine dafection proficiency test zcea.

Tke proficizncy iesis wers adminidered during {he zfitsvnoon of s2ch esiing day 58
the Davis Hif! test arez ont the Fort Benning Military Réservation. Thiszrea Was selested
for ihe testing begavse i conlains the wooded temrain, open fialds; 2nd roads that might
be encountered during 2 mid-intensity confiict in 2 temperate zoze, ine cimrent emphass
arez for US. Aamy &2ining.

ite mine spd boohyirip delection proficiency test was completed &n Couce § (e
Fizure 1), This course bad eight 400-mefer kanes. B was locaied In veried formin that

Test Course 1

400 motyrs
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required movemsnt up and Gown Bilis, across small stresrme, under fress, 2nd Erovdh s ?_
Emited zmount of underizuch. On this couwmse, 20 devices were bnplmnisd on e2b Bae, :
mwafﬁmﬂgmmmé&ﬁﬂ%kﬁsﬁﬁemém 4
mmmﬁm&%%m&m@amaﬂmﬁt =
enccunier in ighily woodsd temain (sze Figure ) For exzempls, sl medium snd ke 3
They vzte Icated sither 2love or below the sound =nd Sther oo o5 off the w28, The 2
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The auniitank deteciion proficiercy iests were compided o Courses M zod OL ;
Course I (see Figure 3) had eight 80-meler Lones The desicss employed z=vve o tas =
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-Figure 3»‘

watld-expect to encounter in a situation where mines have-been laid to block a high
speel armor approach (sse Figure 4). To simulate this situation, five devices “were
implar.ted on each lane: two pressure activated antitank-mines. a tilt-rod activated-antitank
mine, and ftwo antipersonnel mines.” Lanes were constructed insofar as possible to be
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similar in ferms of activation methed and device location. 4
Example of the Sequence end Location of Devices on a Lane

{Test Course 11} -3 ’

= =% %

] Mine and Boabytra, Information § :

Device Type or Bevice Device Ground Treait % :

No and Location % E

: How Activated Above Below On Off - 4 :

< 3m-> &2 :

AT Mine {L) -P . if[% 5

Schumine {S) P .
AT Mine (L) -P .
{Tilt Rod})
AP Mine{M} ~P . X X
AT Mine (LY P . X X

W R -
XXX
Hoox X

[3, -3

1
Summary of Devices Per Lane
LEGEND NO.TYPE NO. LOCATION

P —~Pressure §—P .. 0 Above Ground
= AT — Antitenk 3 —-AT 5 — Below Ground

AP - Antipersunnel 2-AP 5~ 0On Trail

S —Small - 1-8 0 — Off Trail

M —Medium 1-M

L. -—Llarge 3-~L

Figure 4
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The dévices lmplanted on Courses 1 and II were coxcealed so that they would be
moderately difficult to detect, while allowing some cues associated with their presence to

o exist. These cues (see Table VI) were th2 type that might be noted after a device had
. been in place for a short time.

et i e

Table VI

[ oy
1 Wt £ Gt A5 eSS

Basic Cues Associated With-the
Presence of Dévices Emplaced
- ) on Courses | and b

—

Variation in:
Color .
- Camcuflage ' -
Vegetation
- Sail

i Size

- T ' Shape

; Object Texture

Daer We——

Erross in Device Concealment:

o TRV
oo id bbb ka1 S s b A L e o b

. Inadequate camoutiage ‘

’ .- Failure t6 renew ramaufiage N ;
Continued use-of same technigus } !
Disturbed soil -

. Disturbed vegetation

Mine or boobytrap exposed

Triggering device exposed -

Anticipated by tacticei conditions
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rt

'
'
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’
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~ 'The lanes on Courses I and Il were approximately thiee meters wide and did not P
follow a pfeviously laid trail. The areas in which the lanes were built werr left-in their :
natural state inscfar as po;szb} Maintenance was performed on the lvnes in the morning
hours of each test day to irisure a uniform state of readiness for the afternoon testing.

When. lanes were judged to be excessively worn, they were shifted {o an adjacent unused )
ared. A minimum distance of 25 meters was maintained between lanes on eath course to :
minimize the observation of one subject by another. In addition, when a man was
traversing a lane, the lanes on either side were kept clear {s further minimize interference
from other soldiers.

Course TII was 2 200-meter section of a dirt and gravel road (see Figure §). Ten
antitark mines—five: “medium (8"') and five large (12")—were buried approximately
one inch under the roadbsd. These were emplaced on the left and right shoulders, to the
left and right of the middle and in the middle of the road. The vroblem created on this
course was designed tc simulate the situation an .nfantryman would face during a
road-clesring operation conducted on an unpaved road suspected of being mined. It was
expected that the primary cue for deieciion on this course would be disturbed soil.
Maintenance was also performed on this course during the morning hours to insure iis
readiness for aftemooa testing.

On arrival at the Davis Hill test site, each eight-man group was divided info two
sub-groups. Men in Group I were assigned the nurabers one through four, while men in
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At Mine i

- - — Road :
No. Type :

1 Large (L} O :

s S :

2 Medium (M) O :

H H ;
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7 i - Group I were assigned the numbers five through eisht. The men then completed the ;
= : three test courses according to the schedule.in Table VII. /
£ : Prior to completing the proficiency fests, the men received a short lecture on the ;
i ; subject of mine dnd boobytrap detection. They were reminded of basic detection H
i : instruction that should have been covered during previous fraining. Next, they were ;
= X provided with specific information abouf the dévices and employment techniques likely

; Table Vil
Schedule of Course Completion for .

i Each Day of Testing :
i - i
; - Group | Subject | Coursel | Coursell | Coursetit - ;
: i
“1 1 1st 2d 3d :
. ! 2 ist 2d ad i
i 3 1t 3d 24 -
: . 1 4 ist 3d 29 i
£ 3
x i 5 3d it 2d %
£ 1 8 3d 1st 2d 4
u it 7 3d 23 ist %
P T, 8 3d 2d ¥t - 2
% 3
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to be encountered on the three test ~curses. 'E‘iu'z information approzimated the
intelligence information an infantryman might expegi o receive prior to an operation in
an unfamiliar area. The men were then given ms{zt.ctxons on the obrervation methods
used by experienced-deteciors. They were advised to use a systematic appmach during
the festing to insure coverage of criticai areas, Hexz, they received instrustion in the basic
cues that ruay indicate the presence of mines and boobytraps. Finally, they were skown a
few samples of concealed dévices.

The men were then told fo assume that: (8) they were in z tactical situation, acting
as a point man for their small reconnaissance paticl, (b) their operations arez was knowa
to contain various types of mines and boobytraps, and (c) their mission was to visually
Iocate these devices so a path could be cleared through the area. They were instructed fo
walk through their test arez at a pace they considered appropriate for z point man in an
area wheve-mines and boobytraps might be anticipated. Thie men were told to move along
until they thoughi they saw something that indicated the presence of z mine or
boobytrap, and then to 'siop. Upon stopping, they were instrucied to pcint to the
location of the suspected device, state verbally thé nature of the defection cue that
indicated the presence of the device, and wait for the accompanyiag evaluator to tell
them to start moving again.

Subjects were allowed fo tend at the waist io look at a suspected area while they
were.moving but could not crotich down to lodk closely af ar area. aﬂso» they could not
brush away any material to confirm an jdentification. Since the eraphasis during the
testing was on visual deteciion, the men were not allowed {0 use siicks or rods to aid
in detection.

Afier the men received all tesiing mséructmns, evaluators took them to thelr
apprcp’xate starting points. The evalunators reviewed the instruciions with each su’ “ect,
prepareq the evaluation forms, and then commenced the testing.

As gach-man moved from his stariing pomi‘ his evaluator activated a stopwaich and

fcllowed the subject, observing him ‘carefully. When a man stopped znd pointed 10 2
suspected devize, the evaluator s ,I{‘pped the waich and recorded the elapsed time. Next,
he recorded the verbal report of the cue that the man used for his defection. Finally, he
recorded the estimated distamce to the suspecied device and indicated if the sighiing was
an actual detection or a inlse detection. Evaluators did not indicate to the men whether 2
detection was actugl or false. When damage %0 a course ocourred through the action of a
subject, the evaluator repairegd the damage so the course was restored to iis original
condition and ready for the next subject.

On Courses I and I, eack man stuccessively completed two lanes, one 0dd numbered
and one even. The subject went out n the odd numbered lane and finished up on the
everr numbered lane. He traversed Course Iil only one time. Upon completion of a
course, the evaluater retumned the subiect to an sssembly point and recorded the search
technique use¢ by the subject. He also rated the degree of detection eiffort expended on
a fivepoiiit scale {unsatisfactory to outsianding). Evaluators were icld to make “these
ratings on the degree of effort exhibited by the subjeci rather than on detéction success.
Finally, the evaluator collected all the evaluation materials, turned these ir, and prepared
ie test another subject. Afier all subjects had been fested on al! courses, the men were
dismissed, and testing was declared complete for the day.

RESULTS

Validation Pilot Test

To test the procedures develcped for the welidation, provide training for the tfest
evaluators, and establish the adeguacy of the iest courses, a three-day pilot study was

24
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conducted before the main study was begun. The eleven Dli')s used as subjects Yor ihis
study were fom the US. ;:m;q Infanry Humen Resessi Unit and the staff of
HumRRQ Division No. 4 at Forn Beaning. Based on the xes“!'f.s of the piloy study, the
staff of Iroject IDENTIFY concluded that, wits minor mods “izations, the test proceduzes
and test courses were adequate for the validation of the vvedictor measuzes. The pilet
test results aré nct imcluded in the present report bennve the sablecls were not
representative of the gopulation in .3 mam study.
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Yakidation of the Predictor Measures

Preliminary dats summaries for the capdidate p:edictc.}%n isted in Tsble VEI
indicdted that an adequaie data bese existed for these - wasures and they were thus
suitable for further analysis. Preliminzry dafa swomaris for Duty MOS, religious
affilistion, apt:h: e for discriminating envircnmental char:g cod types of specialized
civilian fraining completed indicated thz ihese measures didl not have 2n adeguate data

- tase and could not be analyzed further. Usirz a stepmse nm‘i‘t;:}e regression technigue,
eciierion defection performance (total number of devices.delected on Course I} was
fegressed against ihe predictor measures shows in Teble Will, The stepwise regmon
Focess was continued until 24 of there meamires were sfitZred into the fegression
eguation; the process wzas then tenninzted because the remgming measures did not meet
the statistical criteria for inclusion in the equation. T: %le IX presents the multiple
correlation coefficient {R) and the Stan dard Error {SE} of .he Estimate for each step of
the multiple regression prceess.

Table IX shows that the SE of the3liimate decressed through the eighth step of
the multiple regression. The SE then- began fo increase and ¢iid not decrease further with
the addition of other predicior measwes. Furthermore, the muitiple cormelation
coefficient did not incresse subsiantially zfter the wighth siep. Therefore, the eighth step
was ‘jucged to provide the opiimal prediction =guation for cuiterion deioction
performance for the sample studied. Af the eighth step, R was .76, which is highly
sipdfitunt (F=164, p<.01,df=8 ar 935}, and SE of B was .04 anc the 95%
confidence Iimits of R were .63 to .85.

It should be noted that the computed multiple comelaiion was optimal for the
validation sample studied, that is, it was the best correlation that could be obtained for
these subjects and their measurements. Because of sampiing angd edor vwwiance in the
various measures, it can be expected that a computed multiple correlation will be inflated
somewhat above its “irue” statistical value. To investizate this, the multipie comelation
was comected for shrinkage using the procedure sugpesied by Unl and Eisenberg.!® The
Teit was an R equal to .71. This result sugzests that in predicting the critericn detection
performance for a new sample of 104 subjects, using the eight predictor sceres involved
at Step 8 of the multiple regression, the cbiained muitiple correlation would be .71,
which Is significant at the .01 level.

Table X lists ihe predicte— measures icluded in the regressicn eguatics preduced at
Step 8 of the muliiple regression analysis. This teble also shows the percenifsge of
criterion variance associated with sach mansure and type of messure. Pezsonal character-
istics measures accounted feor 9.8% of Ine prediciable criterion vaciance, perscnality
characleristics measures accounied fcr ;. 4%, and one physical characteristics measure
accounted for only .5%. Further, the:: restits indicated that speed of movement during
search/800 meters (search time) and effort experded dwning search together accounted
for 46.5% of the predicisble criteri:a veriance, This rsult susgests that the cxiterion
detection performance was largely a jun(ion of individua! difference -ariables specific {o
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) Table Vill g
: _ s g
Means snd Standard Déviation of Zuch Predictor and the ¥ 3
Criterion Measure Involved in the . E I
Stepwise Multiple Regression! A
&= 104) 2‘
Measure X sD %
Pradictor Measures %
Age 19.6 14 2
Height 70.6 2.6 23
Race 5 5 E
Visual Acuity 2.1 1.0 g .
Weight = . 16289 21.2 3
Years of Smeking ] 1.6 1.6 2
Cuvilian Education Crmpleted 1.6 1.4 ﬁz .
High Schoo! Graduzdon 7 5 g :
GED Tests Comnlsted- 2 & -~ ‘g o
Level of Degmiatism 36 . 5 A :
Leyal of Manifent Anxiety 528 28 3 J
Level of Team Orientstion 137 40 3 ;
Activities Parscipation Index 20 4 H
Background Confidence Index 5.1 20 N
Backgrouns: Daspair Index 35 12 i i
Stress Index 1 37 15 o
Strass ladex Il 15 5 3
Knowledge of Mires and Bocbytraps 85 34 1
Knowdedse of Mine Fields - 438 28 :
Knowledge of Detection Mears 23 1.2 E
Total Knowledge 152 54
Embeddod Figures Test Score 4.6 3.1
Information Extraction Score i87 g9 .
incompleie Objects Test Score S 33 .
Speed of Movement During Search/800 m. 484 136 i
Effort Expended in Search 34 3
Search Technique 29 8 )
Criterion Performznce Measure >
Totzl Number of Devices Detected on :
Coursa 1 245 58 H
* LA mztrix showing £l the inteccorretations of the predictor and criterion :
varizbles is shown 33 Appendix A, }
Table XI presents the constant anc regression coefficients for the Step 8 prediction §
equation. This {able indicates the weights given each messure in the computation of 3
predicted criterion scores. Intetpretstion of these coefficients indicated there was a £
positive reialionship between criterion performarce snd spsed of moveiment during Fy
3
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& Teble IX boos
& - Muitiple Correlation Ceefficie..ss (Rs), Standard Errors (SEs)
£ of the Estimate and Variable Entered at Each Step of
5 the. Stepwise Multiple Regressicn' :
% 3
H
3 Step e 5= Variahie Entered :
t 5
¥ 1 521 - 465 Speed of Hevement During Search/860 ni.
2 £88 3 Effort Expendsd ins Search :
3 723 4.14 Cirilian Education Compieted
4 3 405  Activities Participation Index = -
- 5 2 403 Leve! of Dogmatism :E
8 753 £02 Visual Acuity :
y 7 55 402  GEO Tests Compieted X
: 8 .762 399  High School Graduation ‘
: ) 754 400  Height .
H 0 /5 a0 Level of Team Orientation - :
N i Je7 402  Age :
: i2 765 403 tnformation Extraction Score :
t 13 770 - 404  Years of Smoking ]
3 - g J7 408 Knowledge of Detection Means . : ;
< 15 771 407 Search Technique :
< i6 72 409  Background Despsir Index
: - 17 72 4.1  Embecded Figures TestScore
18 772 4.4 Total Knowledge 2 :
1 7713 4.38 incomplete Chjecis Test Score P :
20 773 418  Race ‘
21 773 421 Swess Index Ul
2 773 423  SuessIndex 1 ) ) :
23 774 425 &skg'ound Confidence Index
23 773 378 Weight
TA motnx showing all the intercomrelations of the predictor ar d criterion wriables s shown as . .
AggEmdix A, ) N :
search, eifort, yeers of civilian education, activities pardcipation, eaming a high scnool | .
diploma by completing high school, and visual acuity.'! On the other hand, thare wasa o .
negative relationship between criterion performance and Jevel of dogmatism, and vamning
a high school diplcma by completing the Tests of Generel Educational Development.
These resulis saggest that the highly proficient detecior can be charucterized in the 3
following manner: During the test, he moved more siowly and :expended moere eifort %
during search than less proficient detectors. He had earned a high school diploma by i
gracduating from high school. He hed completed more years ol civilian education than less p
proficient Cetectors, 2 had engsged in the activities listed in the Activities Inventory i .
*¥The relationship between visual acuity and detection performance was positive. The regression ?f ]

coefficient in Table X is negstive becanse low vakres were given lo high levels of visual scuity and high
walues ware giveiio fow jevels,
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” ~ TableX
Predictor Measures bicluded in the Prediction Equation at Step 8
in the Multiple Regression ang the Criterion Vatfance P@cheé by Each Measure

. Percent of Criterion

Predictor Meazure R \srianca!
Physical Characieristics ) 5
Visual Acuity 5
Personal «naracteristics ! g -.88
T Actvities Participation Index 25
High Schoo! Dipioma Eamed by Graduation From High Schoo! 35
High SchoorDiplema Earned by Completion of Tests 6f General . )
Educational Development {(GED] 1.2
Number of Years of Civilian Educstion Completed 24
Personality Characteristics ’ 14
Level of Dogmatism - 14
“ Field Predictor Measures * a5
Effort Exoended in Szarch 179
Speed of Movement During Search/R0D meteny 286
- A Predictor Measures Togethet‘- ) 5890
e tomd percentage of criterion variance predicied zigal the sums of the percentages forexch type cf metasure
{underseared), Comsuted according to the formussCasaribed oy Wikam L. Hays, Statistics for Prychologists, Ko,
Ringhart, 2nd Viasion, Inc, New York, 1853, pp. 570-572. R
- Table 31
: Constant and Regression CozHicienss for the Prediction
Equation Formed 2t Step & in the Muitiple Regression
BracSctor Measure Re;'assv::t Coeztficem;
= . ‘Activities Participation Index ‘ 242
3 Effort Expended in Search 2901
High School Diploma Eamed by Complsting the Tests
of General Educational Develognant -280
High School Diploma Eamed by Grzdusting From
- High School : 185
ievel of Dogmetism -1.14
Visuai Acuity -43
Numbear of Years of Civiliar: Education Sompleted 34
Speed of Movement During Search/800 Meters 20
Comiant =& 51
Y]
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; more frequently, and he was less dogmatic {ie., more open-minded). Finally, his visual § 1
S acuity was better than that of less proficient detectars, ;*5 3
x -~ £ E

k3 z =

Humen Factors Data Analysis - Course § - § :

. Oae hundred and four men produced 2 fotal of 2605 detections on this course. Of 3 i

: these, 2562 (98.3%) detecticns were true detections, that is, & davice emplaced on the - ]

course was detected. The remzining 43 (1.7%) detections were false detections, that is, a : H

. device was sald {0 be present when no device was acinzily there. Ezch mon on this course i 1

’ had an opportanity ic detect 40devices. The averzge number detected per man was |

24,6 devices (3D = 5.9). The average detection 1.te was 61.6% (SE = 14.8%). oG

The following typss of devices were available for detection on Course I: DH-10{2), : 3

Hznd GrenadefThipwire Boobytrap (10). 105mm Round (4), Mi841 Artipersonna} i

Mines {(4), Mi5 Antipersonnel Mines(8), Schumines{6), and 325 Antipersonnel i

Mines {6). Table XU shows the percent defeclied and the average number deiscled for § ;

each of these gdevices. Inspection of these resvits suggests that object size and placement §

~t device above or be!o-n ground were szgnﬁmt Iactc—s afzeczsw the deteclability of the :

.. Course I devices. §

L Fuble X1l :

= ~ 7 7 » 1 E

~ Percent Detected and Average Number Detected” : E

for E&th Type of Dievice Emplaced on Course | 3

= H

. H :

- . % X Nusnber H s

Device Sw® | Loearien” Desocted Dezecied f 3

% H

- ¥ 3

~ DH-10 {Russizn Claymore 2ine} L A 88.9 - 18 ‘

Hand Grenade!Trip wire Roobyirap s A 77i= 78

105mm Round L A €88 28 :

$118A1 Antipersonnel Aline ] A 67.1 23 E

- Sclrusmine - S 8 523 32

316 Antipersonnel Mine s 8 452 38

_ 7&!25 Antipersonnet Mine S 8 458 28

L. Large: 4 - Medium: § - Seredl, E

=A-Am;m:8-3aowgm

g
v oo 10 th md

That size and sbovegzround employment were parbicularly imposient in affectiag
device detectabiiify i also evident from inspection of Table XZif, which shows the
avercge dislance at which each type of Coursel device was delecied. larger devices
employsd above ground wee detected much further away on the average then smaler
telow-ground devices.

PR Rrane

WTU P -

Human Factors Data Analysis - Course It i

One hundred and four men produczd 2 iofal 5f 761 deteclions on this cowrse. Of
these, 592{77.56%) were &ue deteciions, while the remaining 168 {22.2%) were f2lee
detections. Each man had an cpnomm:‘v to detect 10 de"!ce.. the aversge nurber of
devices decected was 5.7 (SD ~ 2.1). The average detection rate ior this course was 56.9%
{SD = 21.4%).

The following types ¢f gevices were available for detestion on CowrseII: M15
Antitank Mines {(4), M21 Aatitank Mines with tilt rod {(2), 2616 Antipersonnel Afines (2),
and Schumines {2). Table XIV shows the perceni deiecied and the avexage number
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Tablz. XHil
Average Estimated Distence at Which Each
Type of Device Emplaced on Course § was Detected
- e L= :
S szt Locst.un® § Feet @

DH-10 {Russian Claymore Ming)
Hing Grenede/Trip wire Bnobyirap
$0S:am Bound

RKiBAT Antipersonne] Mine

17.1 142 3

29 36
1.8 126
141 o3

YR I
WU DP

Scrisipine 8 22 i

- MI5 Antipzesonnel Mine 28 - 8.7 H J

25 Antipersonnel Mine 22 15 T

L - Large: M - M3 ;S - Sral. _%
2£~abcwgwﬁ:£-2ﬁowmﬁ %

Teble XIV - §

- Percent Detected and Average Number Detected P
, . for Each Type of Device Emplaced on Course 11 T -
s T = i

o % X Nuymbar -

Devies 2 Sue' llocues® T Demass Deecied I

]
D e ey
A3

15 Antitenk Afins
823 Amitenk Mine [Tilt Rod)®
Schurine

675 27

.

W™
QMmoo
Py
5B
]
Wbl

) " 2815 Antipersonnel Hine 208
L - trperS -Smadt .
25 - Beiow gronad, :
_ 3atine s buried, it it rod wies exposs. :
detected for each of these devices. Inspection of the results suggests that the larger
devices (M1&s and M21s) weve more detecizble than the smalier devices (Schumines and H
M1Es). This result is comparable to findings that the detectabifty of Course I devices wes
perdally 2 function of objectsize, -

That size was importan? In affeciing the detectebility of the Towree Ul deviess &
evident from Inspection of Table XV, which shows the zwcvsge distance at which cach
type of Course 11 device was detecled. The iatger devices were defecied farther away fhan
the smaller devices. This result & paticulardy interssiing, since it fends {o confzm the
resuits foz {be Couzse § detection distance analysss.

Human Factors Data Am ysis - Course 1

. Only 64 men compleied this course, since it was initisfed =nd developed a2t the
-request of MERDC one week afler the inftiaiion of the velidation. There were 554
celections, of which 420 {77.6%) woe frue delections, and 122 detections {22.4%) oere
fa2ls2. Ten devices weze svailable for detection on this course. The sverege wumber of trae
detectiond was 6.6 (SD = 2.5) and the average detestion r2te wuu 65.9% (S0= 24.8%).
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% Table XV
13 M
“,
£ Average Estimated Distance a1 Which Each .
: 1§'peafameeﬁmp§ac&doa€cmsenwas!}ew
~ S
: - . X (
S Device e L Fert ___5D
#3515 Antitank M%ina L 8 25 22
M21 Antitank Mne [TH1 Rog)® i 3 30 25 .
Schumane S B8 23 14
1216 Antipersonnet Ane £ 8 i8 1.5
2 - 'L tde:S Seat, o 7
ZS-Edm;'ced. -
~ 5l nms Bearieds St 15 rod nas expossd .

~Two types of devses were available for defection on Comrse IHl: 3121 Antitank
3Enes {5) and 3119 Antitank 3Mines (5). The deiection rate for the MiS Aniitank Mines

v’i’S%whﬂeﬂaemmi»fo:&e}ﬂzi Antitank Mines was 74.3%. This resalf
mﬁm&t&iiaaﬁihesnaﬁezmnes(tbem Antitank Mines) wrere less difficilt-to detect
m&.mm(&ed{mémﬁéas}ﬁ&a"@demmcem;&e
M19 Aniitank Mines was 2.0 ieet {SD = 2.2), while the average detection distance for the
21 Antitink Mines was 26feet (SD=1.8) L Sopesrs, however, thot ¥hile the AM19 -
mine was wess defeciable, ¥ was delected fozther Sway then fne M21 mines. This resuit
suzgests {hat size was alkse a faclor in defection of the Comrse Bl mines, -
. ) However, the higher delection rafe thal cocurced for fhe gnzller mines suggests that
* “andther factor in additicn to size opersied 6n Course I fo sHect device detectsbdity.
From imspaction of Fifwe 5, it & clear thal 2 the iarger mines were away from the
cenier of the road, while two of the smailer ones were very near the cenier of the read.
This saggests thal device logcetion may be respensilde for the lower detection e fox the
Drger mines, Hem aselysis supporis ihis position. The smaller devices locafea away Hoa.
the edge of ibe road (the second, fifth, and ninth devicss), '-erede-dec:az"-h@azaae
{¥ detection rale=T765%, 8238%, and 87.5%, respectively) then were the smaller devices
&ﬁiedat‘becdyo’%ée'wd{&ese' %saé’;azi‘aée-m,—deierﬁsame =59.4%
a2q 84.3%, respectively) Thus, device locziion was probably the ofther facior In addition
éasazeﬁzataﬁes.‘vu device delectability on Cowrse TIL
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Chapter 3
SELECTION AND ’égamms IDENTIFICATION

Trom the resulis of the walidalion, it was dezr ibat the primary prediziow of
fiection—moficncy weaz vabble HxUR to the cpemiional siuziion. This resit
sugesis that traiming Is fikely fo be the most imporiant factor :Beencing the Teved of

“dsiacton proficiency an individeal car atlzin, However, this is poi io imph thar ihe
pessonnel selectes for defection treining are not imporiant, since *he réaulis indicatod
that peccomsd and physical cherzcieristics contributed somewhzt fo the medickion of-
detection preGiciency. .

. Thus, the guestion that respeips is “How can the resulis of the validation be
developed inte prectical seiection znd taining procedures to produce personnel iikely to

R - be capabls of successful mine zod boobshzp detection?” To develsp an answer to fhis

o

2
3
E
2=
z
kS
e
k=1
=
a7
=

By 0 A P NPT A B 6 9 L i b

question, ihs resulic of the vaNdation wefe reviewed io iZentify possible seléciion and E:
tzaiming procedures. The a2ccomplichment of this iask reprecented the complefion of the 3
research for Project HDENTIFY. ]
- RECOMMENDED SELECTION PROCEDURES

- From znzlysis of the yalidziion data, 3 Ivediclion zquatioa for citezion detection
performance w2y developed. This equation was found fo heve substenifel accuracy for
empicying this egualion which rzn be used fo ideniify ealisted military petstarnel who 3
zre iikely {o be proficieni ai detecting mines and boobyiraps in wscoded environments. 3
The recommendations consist of yrocedures Geveloped from analysis of the resulis of the H

vaiidstion of the candidale predicior mezsures. I &= believed that when used propetdy,
these proccdures wili easure 2 high quality Wput to treining programs designed io

1M i

- improve indiviiual detection proficiency.

Selection Test Bsitery

To evaluate the mediclive 2ccurecy of the eguation developed Hrom the velidsticn

data analysis, successfui criterion poedormance was deffad fo be the medizn defeciion

. f=afictency demonstated on Couree 1, that i3, the detection of ¢ j==si 25 of the 0
davices emplzced on Course 1 (z scote of at leest §2%). Deleclors who scored at or 2hove
the median (62%) were labeled as “Succesdul,” while those who scored less than the
medizn were Iabeled a5 “Unsuccessful™. Nexi, peedicied criterion scores were computed
fom the equation, excluding the field mezsures. Uising the sbove crilesion, detectors wers
‘then classified on the basis of these predicied scoves a5 “Successful” o “Unspecessfo™
Finally, zctusl and predicted coriisrion soores were compared, to esisBlish the extent ine
fest measure in Table X1 prediciad actuel zccess or fafiure.

Table XV] presents the resulis of ihe compaison. Ferty-four successes were
precicted. QF these, 33 men demonstrated successhd psrformancs, while 11 @id zoll
Among the 60 men for whem umsuccessful performance was predicied, 41 demonsirated
this peyiormance, while 19 oid not. Thus, the equation predicss suctess with 73%
sccuracy and falhwre with 68% sccurzey, and the oremell aoamacy of (he prediciion
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Tebla XV!

Comparison of Predivtad arad Acius] Success for
ﬂte{:ﬁfawn Sc,za:kon ?mﬁmew-y T&c‘

Azt verfoomanss ool Sooeedist Jow=d
Suseexeful i3 33 2 -
$* zseeshul - 5% 1 52
Toad &2 545 04

eguation s 71%. That is, ¥ e nledon performance of 100 defactors was predicied by
the equsiion, it would be expecied that the perfommance of 7@ would be comraclly
mwiei?z:aer&:‘sm&mkmﬁ&eme&z&me«a&mﬁevdﬁ%&omL
validation data czn be gquite useful In fhe selection of perscnnzk:for fraining for mine =nd
bocbyizep detection.

Thecefore, the st beffery should comsist of -{2)two paper-andpencE fests {an
mvmtazsmac&akspm ,mdat&me&zmgb:amé@mh(b)am
ecuity pericrmparce fezt, {c) paformence fecls measuring speed of movensot and the
effort 2a individesl arpesrs 0 expend Suming an outdoor seaich task {nct mine znd
boobyirap specifie), sxd (@) 2n information foarm that collects the candidafe’s identifer,
the number of vmﬁmﬁm&;mﬁe&e&,aﬁ whother the candidete has
received a high schoo! dipioma and, if so, how the dinlomz was obizines.

Waile it is true that 2 gros procedur involving seasch Tneed ang eifori expepded
during search could also te cmployved for gmediclion, the recommended fest beliay
mzxtmizes the prediction of «xifedion performance. A& procedize invoiving sesrch speed
ang effort expended during seaxrch would predict 45.5% of ihe criterion veiznce. Having
mm@%QMmﬁéﬁm&emmmmmgmﬁ%ﬁﬁ'bylhﬁ
io 2 foial of 55E. (Trom iness mazémeinfwaafmé&emvm
information In Table XI can be weighted fo form a pradicted criferion soore, PG An
Lidviduzl’s probabiity of sucesss Is esamﬁea by s score. Different PCSs indicale
different probebilities of siccess)

Te Hiusirale the range of oblained 9&5&&&@%&9»&%@
instinriional extecioncy chesi s ém(waﬁi,mm&n&&m%
of successful omhterion pa‘immox*z%zsst ’I’asézarsaows?yeam?cs&e

cumuiative percentage of individusls who yenc-rmee successfulle, For example, 75% of
ﬁe&éﬁéﬁu&ﬂeaﬁmﬁa?@ﬁ%aﬁ;ﬁapﬁfm&m&@&e
wziterion fesi. As the PCS incressed, the percenitage of szocesdful Individuels increaced.

To use the PCSs most effectnh Iy for seleciing individz=sls who =e cumeniiy
proficient delectors, the renge @nd distxibagfon of the FCSs must be knotwn. Table XVI
mz&emtﬁembe@éﬁ!@iw%a";&as?cssfw&egmgeofiﬁémusedh
the vai:dation. The perceniile rank shown for a spegific PGS mndicates the p=reentage of
:zp’xmamiav&:m:*ﬂm§&mream§&ma?ﬁo;£sam@
with {se percentile ank of 77; this renk iIndicates st 77% of the men in the validation
semple scored lower than 28, Further, if the cscoeniBfe ank for 2 pmEcule PCS &

sublrecied from 100, the velve thet remshs Indicates the peStenizzs of suen ©ho

achieved 2 PCS gresfer thun or eguzl to the particaiar PCS. Continufng with the example,
for a2 PCS equsl o 258, 23% of the men in the vaiidaHon sample acthieved 2 TCS grezier
than or egeal o 28, -
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: Success 2nd Success Ratic® for Predicted Criterion Scores A0Sy ¥ —
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) Hbe Sacoem Rato vizs comprned for each Mininsn POS by s 30 ansficsss oocd of 360 saitios, Uade
e ndnoss the Sotois 8o B tone? 20 Perare Criverion Satoes S3@a oy 0.
Fegza 8
The a2bore resiits have z $gaificant Impliceiion for seloction, sinee they mdizis the
rumbor of personnel who wud be ixied o obdain 3 specified numier of aorgiasie
individuais. The number of personnel who should e feded =8 be ddlamined by O by
culling scove wiich repvesents the tys=iineg point baiwesn eccemiznce end peleciion
Tablz XVE shows that, as the P{S use@ for the ostiing soore b increased, the p=oentde
enk inczeasss and, hzefore. a lower peroentess of individmels can b2 expcied o
achisve an ocepiable PCS .- .
The derision as o which PLS should be designaled 25 3 cuiting soove shwadd be
based on iwe fzclors: {althe probahility of sucosssial pzriononee sssoehied =iE e
PCS, and {b) the avadabilily of 2pplicants from whom selection cen be made. In gererdd,
= score ihatl =il resuil in modest altrition—{mt &, 2 sulatniicl »miabiily of sexes—
desiranse. However, scernity of applicants 2nd sevamiy o moultements for pomscnngd =y
lezd t0 2 decision jo chooie @ cuiting soove thal B awoounded wilh 2 probebdily of
suceess that is lower than desired.
Two additioral cencepts shoxld be 12 isic sonsider=tion 23 this point. 1he s
is the Suices Ralio—the alic of {he number of indhhzls shosuccesd omz o ic e
number who zre selecied. This r=tio s 2 funciion of the prediciive acomary of the fexl
measures. ror example, o Fisare 5, 2 PCS of 25 s zmocialed with 2 Seccess Ralpo
of .73,
3z
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Table XVil
Percentile Ranks and Selection Ratios for Obtained PCSs

Percentiie Se:lectinnl
PCs Rank Ratio
15 1 a9 <.
16 2 a8
17 3 97
18 5 95
19 10 ae
20 16 84
21 18 ) 81"
22 28 72
- 23 138, 62
24 49~ 5%
25 58 42
26 64 35
27 72 28
28 77 23
29 83 17
30 86 14
N - 91 9
32 a3 7
33 98 ’ 2
33 1) 2
35 [21¢] 1
36 106 0

IThe Stlection Ratio vias computed for each PCS by assigning an applicant peol of 100
individuals. Under these conditicns the selection ravio is to {100 - Percentilo Rank}/100.

The second importani concept is the Selection Ratio—the ratio of the number of
men selected to the total number -~ pplicants. Table XVII shows that the PCS of 25
was associated with a selection rath 42, which indicates that, for every 100 applicants
tested, it can be expected that ... will obtain a PCS of 25. Thus, if a PCS of 25 is
designated as the cutting score, it would be expected that 42 out of every 1(10 applicanis
wouicd have a PCS of 25 or better. Table X Vill shows that 32 of these would actually be
capable of successful detection performance, as herein defined.

For selection based on the results of this study, a PCS cuiting score of 25 is
recommmended. it has beea shown that this scove is associated with a sutitantial Success
Ratio (75%), so atirition wili not be toe swvere. On the other hand, the Selection
Ratio (42%) is such ths'. a reasonable number of acceptabie candidates can be expected.
Table XVIII shows the number of appdicents who will be accepted and the rumber of
accepted candidates who would demonstrate successfiul detection performance zs a
function of different{ numboer of available applicants for the Selection Ratio of .42 and a
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. Table XVI!

Number of Selected Applicants and Successful Candidates
as a Function of Availzble Applicants for
a Selection Ratio of 42% and a Success Ratio of 75%

Number Available for Number Selected Nurber Succ2ssful
Celection Selection Ratio = 42% Success Ratio = 75%
10 4 3
20 8 6
30 13 g
40 17 13
50 21 16
60 25 19
70 29 22
80 34 26
o0 i 38 28
100 42 32
150 63 47
200 84 63

Success Ratio of .75. Finally, it should be emphasized thal these procedures are valid
only for the criterion of detzction performance employed in the validation. To be applied
to other defection situations, these preced _es would reguire valication in those
situstlions. - .

RECOMMENDED TRAINING PROCEDURES o

Development of training procedures was accomplished by observation of successful
detection behavior {behavior which led to the detection of hidden devices), by validation,
and through assessment of the detection techniques that proved most sucressful, Each
subject negotiated the field test courses accompanied by an evaluator. The evahator
recorded both correct and false detections made by the subject, the basic cues ihat aided
the detection, the search procedure employed, the search fime required, and the degree
of search effort (motivation) exhibited. Anaiysis of these data provided the basis for
suggesting improvements in detection fraining. -

Search Speed

During his initial orientation, the detector was instructuc to ceacider himself the
puint man of 2 reconnaissance patrol that had the inission of cleazing 2 route through an
area suspected of zeatuining mines and boobytraps. He was aiso toid wiat he could move
through this area at the pace he considered appropriate for the situstion. The evaluator
used a stop watch to keep an accurate record of the search time used by the subject

Analysis revealed that speed of movement during search (which was comnpuied from
the known search timu) was inversely velated to detection proficiency. For example,
while the overall average for search speed was 18.4 m/minutes and for dstection was
24.6 devices, this varied considerably between lower and higher groups. Subjects (¥ = 11}
fravelling between 28 m/min. and 40 m/min. aversged 17.4 detections, while thoss
travelling from 12 m/min. to 13 m/min. (N = 13) found ap average of 29.3 devices.
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This requiremeent to move more slowly—that is, to use more search time—is
supported by previous HumRRO research' in which interviews with expert detectors
from Vietnam indicated that over 58% feit that they did not have enough time ic search
oroperly. Dats also reflected a decrease ii. the rate of movement as the lilrzlihogd cf
encountering mines and boobytraps increzsed. There were numerouns comments from the
delectors who were ossessed to be experts (N=48) about being rushed while on

- operations. which made the point man’s task even more hazardous because of redneed

defection capability.

ﬁmmr:g_ plication No, 1. The ohvious t:ammg suggestion here is to stress the
requirement to move slowly and carefuily, when moving through an area suspected
of contzining these devices. Trainees should learn what an adequately slow pacs feels
like. Field exercises should emphasize this point and provide sufficient time so that
a trainez is rot rashed while ke is attempting to negotiate a mine and boobyirap
detection cougse. Training for commanders should also stress the requirement to
avoid rusdng deiectors by providing adequate time when planning the movement of
forces im"\ugh an areg suspscied of ccn.ammg mines and boobytraps.

;z:rifart xpenzjﬂfi

During initisl orienlation for the field tast, the men were encouraged io put forth
thelr oest efforts t0 defsct the concealed mines and boobytraps. However, while they
were genesally cooperative, it was anticipated that there would be a motivation difference
beftween individuals. To record this difference, evaiuators were instructed io rate the men
o's a fivepoint scale (unsatisfactory to outstanding) upon completion of a2 course.
Evalvators were instructed to make these ratings on the degree of effort exhibited, rather
than on detection success.

- As with sea. I ‘vme, the amount of effort put forth by an individuai was related o
detection success. For example, while the overall average rating for effort expendad was
between good and verv good (3.4} and for deteciion was 24.6 devices, this veried
considerably betiveen groups. Subjects listed in the fair category (N = 14) averageq 2{3.9
detections, while those in the outstanding group (N =131) detected an average of
30.9 devices. .

The need for detectors {o have a high depee of motivation was also noted in the
previous BEumRRO research by Maxey and Magner. Discussions with expert detectors
Yom Vietnam indicated that many felt that volunteers should be used for this task, as
L. ey would be mors Lkely {o be motivated and lherefcfe would probably do a better
job. Many of the ezpert detectors also attributed their ywn expertise in this axea o to the
extrz effcet put into tuis task, rather than to any specxal menuﬂi or physical ability.

Training. Implication No. 2. There are 2 number of measures tha' can be taken
in raini:g io. enzphasize the mzpor:anee of mgo ina:uz to arhieving detection
proficiency. A a fivst step, all training of this type should include ar explanation of
the impostance of giving s meaxinum eifort in a delectinn situation. Without using

“seare tactics,” instruction should realistically poritay the danger involved in failing

to detect thesz devices. This can be furiher e*rmhaS‘zea by the use of realistic mine

and boobytrzp training devices that react in some manner when not detecied.
Training can also be made competitive in order-fo stimulete added eifort.

This shoulG -enable trainees to recognize the coatnibution of motlivation to success.

For example, two groups could conceal mines and boobytraps in ase -ed lecations

and then exchange areas to detect the cther group’s devices. The .uming group

would be mwarded in & way that would recognize the Importance of extra efiort.

*Muxey, L1 and Magaer, GJ. A Study of Factors Affecting Mine and Boobylrap Detection. Subject

Verioklesznd Cperatienct Considerations, HumREO Techrical Report 73-12, Jone 1973,
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Training for commanders should inciude insfriction on the imperiance of - =%
. motivation tc delection success ond oa methods of cbiaining a detectors nest :j
efforts. These methods could inciude insuring that detectors ure pet requized to £
perform this task for extended pariods without relief, and recognizing ihé detectors® 3

coninbution to the success of the unit by appropripte awards or other

special consideration.

Search Procedure

During the becef instruction period, procedures for detecting concealed mines and
boobytraps were discussed. The instruction was griented primarily to Cowrse I, where
danger from concealed devices might be anticipated from several direciions, Possibla .
directions to s@arch werz: above the frail (for arlillery rounds placed in trees), right and .
left of the ixail {for DH-10s and Claymores), across the trail (for tripwired grenades), and
on the trail (for pressure-type antipersonnel mines).

The frainees were told that most expert Cdetecfors from Vieinam interviewed in the
Maxey and Magner study said they had used a combination of area search and footfall as
their primary detectic~ technique. This procedure was described as: first, looking-out to
locate anythingz-ihat appeared oui of place; secord, looking right and left as their gaze -
was brought back in; and, third, looking carefuliy tc the immediate feont. It was also
stated that while the expert Jdetectors’ techniques varied, 2l used a systematic approach
to insure the coverage of all danger areas. Trainees were told io use the procedures that

seem to work hest for them, hut a systematic apptGach fo insure complete coverage
wzs recormmended.
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No significant difference in detection success was noted on Course I among the basic
procedures used. Almost half of the subjects chose to employ an area search/footfali
technique. The next most freguent choice was jmimaily footfali with some area
sogrch (26.9%), followed by f{ootisdl {11.5%), primarily area search with some
footfall {(8.6%), and area search (3.8%). It is clear from these figures that most trainees
used a procedure involving the footfsll technique al least part of the time during
detection. In some instances, evalzators obsarved that footfallcrienicd trainees became so
preccceupied with search for on-trail devices that ‘heyv missed above-ground off-frail ileras
that were relatively easy to detect. This would, of course, be extremely hazardous in 2
combai situation, where the presence of ¢ncmy porsunnel must 250 b2 considsred.
However, since three-fourths of all devices on thils course wers on the tzaii, the detection
perceniage for these individuals was not pnecesssrily fowsr

-

The use of the combineticn area scarcihiffoctfsll method by the highest prrcentage of
the subjects appears to reinforce the ophnion of sxpert detectars from Vietnam ax to the
value of this technique. This method weuld he sven mare appropriaie for e comkbat
situation where the "hreat of snemy scilon must ¢ considered in addition te iJie mine
detection task.
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Trzining impiication No. 3. The suugestion herz is to inchide fhe area
searchjfooifsll procedure w the {rzining of mine and boobytrap detectors as the
recommended technique. Also, as 2 part of this methos, detectors would
to use a systematic precedure te fnsure coverage of 51! danger aveas.
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_During the deiection insitruction, treipees were wid 0 Inok for certzin basic cues
that could assist in the detection: of concealed mines and Goobyiraps. These basic cues
were described as {a) variztions m the envirenment and {b) enemy errors i concealing the
device. Environmenial cies included varations in color

7. carmcufiage, vegetation, soi, size,
shape, and texture. Device coszoaiinsnt emors inciunded inadeguiaie oOF unrenewed
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chxouflage, disturbed vegelaiion or soil, exposed ftriggering device, exposed min2 or
boobytrap, continu2d use of the same fechaique, and placement of Zdevices in arsas that
can be anticipated by {actical conditions.

Traiees weze told %o tell their esaluater what basic cue had helped them defect a
mine or hochyisep. The basic cue could be any of those in the categories discussed
during the aining perod or others considered appropriate.

An arelysis of the basic cues that were reported indicated that variatiors in color
werz lsted most freguently {20.6%), foliowed by variations in texture (21.8%), exposed
txiggering devices (16.9%3, and vaziations in shape (14.0%).

Devices detected most frequently by variations in color were the Schumine, M25
antipersonne! mine, M1€ antipersonnel mine, and Claymore. The initial cue noted was
genevlly the cenfrast of a device’s coioe with its backsround, which thep led io further
investigation and genexslly a suceescful detestion.

Devices dstected most frequently by their shupe were the 105mm artiilery round
and the DH-10 {VC Caymore). Although thesd devices were camouflaged, the bra~ees
were apparently able to detget thém by the characteristic shape of their expeosed
portions. A Righ rate of deleciichs was noted for these devices (78.8%) as well zs 2
sizeable average detectiop distxsee (14.5 feet).

An exposed triggering device was the cue notzd most frequently for the iripwired
hand grenade. The thin wire stretched across the trail at varying heights and angles had 2
high detection rate (77.5%j, but a rather short average detection distance of 2.9 feet. The
zelatively high detection rate for the fripwires was prohably due to a combination of
faciors: the faurly open areas in which they wers employed, the more frequent use of this
type ~¥ device, and the presence of most tripwires above the trainee’s knees (there seemed to
be more difficuliy in detecling fripwires placed below the knees). -

While rof listed as the most frequent cue for any one device, device texture was
second in importance overall, Trainees frequently explained their choice of the cue by
saying they had neoled the reflected lisht from an object, for example, sun on the
exposed pari of a Schumine or on a2 tripwire. Tiis initial cue iad to further investigation:
eng, generally, 3 detsction. . ’

Trzining Implicedion No. 4. A trziring suggestion W ikis ares- would be o
include inshuction ont bosic cues {of the type Just noted) that should be looked for
during search. A defafled discussion of wmmesns of rotognizing these cues should help
ar individua! {o inferpzet such signs as he moves through an operations area.

When there .is a special situztion, iraining empghasis should be placed on
cues particuiarlv gppropiiate (O such an arez. For «xample, if there was a noticexntle
Jdifference between e color of {he vegefation and the typs of devices employed by
the enemy, cclor would be the environmeniai varistion shresssd.

This emphssis on Increased atlenticn o “how to lookK™ aspect ol
delertion s alss supporied by the previous HumBRO study hy Maxay and Mugnes,
where inlerviews with expert Vistham-experienced deteciors produced rucom-
meddations for improving trehing in mine and bochyitap deisition. These experis
felt thal the present training emphesis ou fe2ching adividuals what te ivok for and
where to look for it wos important. However, mysny thought thal more atlention
should be pai¢ io instruction on Aow to look for these devices. It was suggested that
this instruction be zimilar fo visual iszcker {raining, whese the emphasis is on
dalecting and interpreting changes ix e envircemimi. The rmaine end boobylrap
detector should look for environmenial varistions a5 initiel indicetions of possible
mine and boobytrap aciivily in ke ares, Follow-up sesrching can then determine
whether there actuaBly are devices in the axen.
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_General Training Suggestions

The following general suggestions for improving visual mine and boobytzap actection
training axe based on current and past :ezearch in {hijt grea:
(1) Utilization of &aining fime. In planning training for mine and boobytrap

detection, the maximum amouni cf available iraining fime should be
devoled to practical Seld werk. When time is limitad, lecture or cenference

periods should be restricted fo teaching the following ionics: basic tifotma-.

tion zbout the type of devices liktely fo be encountered, where the enemy
may employ these devices, and the procedures fo use during sesrch.
However, trzinees should always be given an opporiunity to detect
realistically concealed devices in 2 field siivation, and required fo use
optimum movement rates duzing search.

(2) Tyvves of enemy mines and boobyiraps. Instruction on this copic should

provide information on the basic mines and boobyiraps employed by an

- anticipated enemy. Possible voriations of these btasic devices should be
discussed. The emphasis of this instruction should be on means of detecting
concezled devices, rather than on a defailed knowledge of the workings of
the mines and bocbytraps. Actual devices, working medels, and/or
reasonable replicas should be used wnen possihle. Various fuzes and
isethods of =activaiing these devices should te discussed, fo provide
additional reteclion information. Such information may serve to vam
_detectors of the types of danger to be anticipated when encouniering
devices actuaed by different techniques—for example, tripwires, command
detonation, pressure initiation. I it is anticipated that locally improvised
mines and boobytraps may oe cncountered, examnples of fhess devices
should be discussed.

{3) Employment of mines and bocbytraps. Instruction in this topic shouid

crovide siormauon On Lesic @motics and fechnigues amployed by an
anticipated enemy in the past. as well as any kmown future employment
#ians and capabiities. This instructios should include {a} information about
ihe lorations in which the enemy most frequently empicoys mines and
hoobyiraps, (b) acticai siivations where their use may be expected, {c}the
numbers and iypes normally employed under various conditions, {d)the
ezem>’s skill in concealing devices, () techniques used o conceal them,
{f) spacizi mine warning systems used. and {g) methods of protecting mine
fislds. When tmaining for deteciion in a specific epsationz! arez, this
informaton should be iailored fo anticipsted operational conditicas.
Further, it should utilize all avzilable intelligence ¢ fhe enemy’s recent
mine and boobyirap aclivities. : -

{4} Prepzration for field detection. A tactical walk through z prepared arex is

suggesied as an approprizie type of training io prepare an individual o
negotiate a field aetecii~n course. 1his czn be accomplished by having ar
insirector zuide 2 smail group {5 to 8§ men) through an area containing a
number of mires and boobyviraps concealed as they woulé be & an actual
combat situation. The groups would be itohi fo bo zier! for any cues
indirative of the presence of ronceaied devices. Upon reachiag the Incation
of a2 concealed device, the nstructer would point oul and discuss the
various cues that can assist in the defecdion of that particular device. The
instructor aiso can designate point men on an sltemating besis to stimulate
wmierest a5 the group moves throvgh the area. Wher z Jdesignated poini masn
detecis 2 device, he should point out and discuss the cues tnat heiped him
{5 fnd the device. The apporfunily io see repressnistive iypes of mines
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and boobyiraps realistically concealed and to discuss various detection cues
shouwld prepare tminees for the next phase of training, the field
detection course.
Negotiation cf 2 field defection course. A field deiection course is
effective in providing a trainee with the opportunity to apply the
detection krowledze gained during instructicn. When possible, the course
should be in a field environment similar {0 the zrea where future coaflict
is considered most likely. It should contain a variety of devic 5 and
employment techniques representative of the {vpes discussed in eariier
perieds of instruction. The field course should be long encugh to provide
2 reascnable ~distance hetween devices, to prevent deteciprs from
anticipating concealed iocations. The degree of detection diificulty shouid
vary with the sitate of fraining. A course should become progressively
difficult as trainees have additional opporiunities i practice their skills. In
order {o increase mofivation, the courss should contain seme devices that
react when not detected—for example, a small explosion, whistle, or
scattered liquid.

:An instructor should go through the course behind a small group (2o
4 men) to observe their performance. Each trainee shonld be given the
responsibility of detecting concealed devices on variow. porticns of the
course. The instructor should note each frzinee’s successes and failures and
oriefly discuss the major decection cues that should have been recognized.
After completing the course, a short critique should %e held to discuss both
good and bad detection technigques noted by the instructor. This type of
taining should be repeated, if time permits, using alternate detecticn lanes
ang rarying conditions. .
Final field fest. As z final evaluation of visual detection proficiency.
trainees should b2 required to complete a field iest course. A cosirse similar
io those used In previous Jdelesciion fraining sheould be necotiated by
individual trainees. An evaluutor should accompany the detector to record
the number of Griections (both comect and false) made by the trainee. To
encourege a maximum effort, rewards may be offered to trzinees dstecting
the highest number of concealed devices. ¥or example, winners may be
given varying amounts of free time, lelfers of commendation, and similar
rewards. Finally, depending upon the curreni manpower requirements, a
minimnum ndividual standard for successful detection performance shouid
be set. Using this siandard and the performance resuits from each siage of
training, an assessment of each trainee should be completed io determine
whether he is ready ic appiy his newly developed skills upon assignment to
a ifactical unit. I minimum siandards are not met, partial or complete
recyciing of iraining should be implemcated.
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Chapter 4

DISCUSSION

{DENTIFICATION AND VALIDATION OF
CANDIDATE INDIVIDUAL DIFFERENCES

A primary goal of the USAMELDC Human Mine Detertor Research Program is to
identify individual Skilis ant aptitudes required for efferuve peceptual detection. In
order to accomptich this goa,, a list of design parameter ¢ <gories was developed by the
USAMERDC {see Tabla XV1). ‘The cbjective of the %askz 4 vesearch was to identify

; specific variables for sach desijn sarameter cate, -y. In Table I, which summarizes the
- - results of this researcy, svecific indivijual difie: . e variables ars listed z2ecording fo the
. appropriate design p:@meter wutrgorv. Two othe .ilegories forsonal (harecteristics and

Acquired Knowledge) were added, i« hamndle those diifereviczs waich were found to be
- ) relevant bul which were not covered by the USAMERDCT caieyories, -

The primary cobjective of the Tosk ¥ research was to alidace i cemdidate indi-
vidual differences identified during Tesk 4 of Projeci iDVWTIFY. The cosuis of the
validation showed that four of the 24 specific characteristics, ap@iudes, scquired xnowi-
edges,- and acquired skills were involved in the prediction of mine and boobyirap
detection proficiency. These ware {») visual acuity, (b) speed of movemeni du¥ing search,
{c)individual motivation {effort <xpended during sezrch’, and (dj dogmatism (level of
dogmatism). In additicn, it wps found that the level of ~.tivities participation, the means
by which a high school diploina was earnzd-{graduation from high school or completion
of the Tests of General Educationzl Develcoment), and the number of years of civilian
education completed were alse related {o detection protiiency.

Ciose irispection of the resulis also showed that spee«d of movement during search
and individual motjvation were the most important predictors of detection proficienczy as
this was defined in the present study. This result implies that ipdividual differences
specific o the field detection situation may play the tost important vole in influencing
the level of detection proficiency an indivigual will manifest in the delection situation.

The impact of this conclusion for selection znd fzaining for mine and boobyirap
detection is clear. First, it can be expected that the Gzining procedures developed for
detection are likely fo be the most imporiant facior influencing the level of detection
oficiency an individual can aitain. Second, because of the nature of the personal and
physical chergeteristics that were associated with detection proficiency, it shoukd not be
very difficult to locate military personnel suilable for traming in mire and boobyirep
detection. Finally, highly proficient visual dzfecicss can probably be developed througk
the implementation of t¥aining that siresses patience and iustiils the motivation to achieve
at high levels In personnel who have al least gracusted frow: high school and who are
openi-minded (scored low on the dogmatism scale).

.
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RECOMMENDED SELECTION AND TRAINING PROCEDURES

An additions] goal of the USAMERDC Humar kine Detector Reserzch Program was
to develop a velid test or iesis for the sclection of high apiitude #frainees and i
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recommend appiopriste mine deieeiicn training methods. The okbjeclive of the Task C
research was to identify approvriate seléction and treining metheds in suppert of the
USAMERDC objectives. From the resulis of the validation, 5t was clear which individual
difiesence variables were predittive of detection proficiency (sce paves 24-28). Using this
information, a2 selevtion fest hattery {sce paze 32) was recommended. It is believed that if
the battery is used as described in Chagpler 3, z &igh quality inpui fo #raining programs
designed {o develop highly proficient detecton will socrue.

Howeves, the resuits of the validation supgest that much or perhzps even most of
the individual’s evantusl defection pedoermance hinges on iraining considecations as
opposcd to innate abilities that could be uncovered by sélsction tesiing. Further, the
present research suggests that training should emphasize factors inflaencing the conduct
of ihe dewecdon task subsisubially more, and pethaps de-emphasize ihe ecd products of
T -the task ‘Thaf is, aining should much more sirongly emphzsize to trainees that they
should raove slowly, and thal the more efforf one puls Into the-task the mofe succaysiul
he vill be. This should not preemp! instruction on cues and types of devices by zny
mears, Rather,-the suggestion is thai an oppropriafe emphasis should be given each aspect
of {zzining, in view of the relative contribution each aspect was felt io add fo p=furm-
ance in the present research. Training recommendations deseloped by the project
IDENTIFY staif reflect this phiiosophy. . ’

To aid in the implementstion of these yrecommendations, generxd suggestions for the®
conduct of ifraining zre offeved. It is expected that, if these recommendztions and
suggestions are !mplemenied, high quality deleclors cew be frained {o meet urit require-
menis in future combat sifuations.

AN FACTORS DATA ANALYSIS . =

Fake Detections

Lless than 2% of the Course ! deleciions were faloe, while just over 22% of the
Courss I and I deleciions weve faise. One possitie explanation for @ls resuii is that
Churse I detertion cues may have been more vziig indicaiors of the presesce of 2 device
thzn wore Course §I or Il deleciion cues. Under these conditions, it would be expecled
that on Course I izl delections would not ocowr ey freguently. Howeves, on
Covrses I and K false deiections would be sxzpected Fequently.

Another poscibiiity is that the criteriz for meking a detection wure less shingenihe
2polied on Covrses I aznd 11 than on Course L It would follow that as the criferis for
making 2 delactidn were relexed, mote folse defectinns would be likely io octuy. Asa
cunsequence, the frequency of false delections on Courses I and 151 would be lager
reletive to Course L -

Detettion Proficiency and Acguracy

The average delection rate was highest for the roed course, nexi highest for the
wooded course, and lowest for the open countty course. The zccuracy of respons? was
highest for the wooded course, next highest i the open couniry course, and dowest for
the yoad course.

These ressilis would appear {0 indicate that visual deteciicon in a2 wooded area similar
to the {ype studied In this rewearch shouid pnviGe both an accureie =nd = proficient
mears of countering the mir> and boobyimep threat. For open fields, under smifar
conditicos, a lower scouracy 2ud odiciency rate might be antcipated compered to the
wooded area. Finally, for road aress similar {0 the one used in this study, 2 compemtle
detection rale and a lower degree of aocuracy mpht be expecied compamed o ihe
wooded area.
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Effect of Jevice Size ard Employment on Deteciiin

The results of the ease of detection dziz analyses revealed $het the Size of a-mine or
toobytrep device had a definile effect on IS deloetability, Thic seems io be a rether
simple effect, with larger objects Deing more easly delecled, perhaps becanse they e
heeder to nide. For example, DH-13s were -znore deteciable than hand grensde booby-
traps. It wes 2iso clear tha;whe*.ha- qu'g:ezsemgéo?eéams-es!w}m ground will
zffect ifs defectabBRity. Small devices bazied in the ground, much 25 M16 or M25 Anls
personnel Mines, were harder {o cetect than small uence:enz:?a*ai above grourd, such

2s hand grenade boobykraps. These vesulfs suggest fhat the opiimal mine or boobyirzap

device should be very smell 2nd be Huried in the ground. Low raies of delzction for mes2
devices ¢en be expecied.

The readis of the anelvses of estimated éeuecafm disiznees tended {o agree with the
sesults of the detectabilily andlyses. Devices that wese delected more GTrequentiy abso
tended 0 be detecied fzriher zway tban devicss detected less frequently. Thus, it would
appear that size was 2 major facter infivencing the defectebiily of mines ang bonbyizep
dovices employed in {he presentsiudy. )

- Relationship of Findings {c Pricr Reseawh. The resulls of fhe current reseaxch tend
to agree with the findings for the detection of sarfzce Isid munitions.! In boih fypes of
detection siiuations, some individuals zre very “good” 2t fnding devices that are not
readily visible fo the humen eye, while otfizzs are not. Further, in both sifuations, general
ability s significantly related f{o defection pericrmance {io the exlent that GY test
perfomznce and numbser of years of civilian educatio.: refiec. genera! ability). Finally, In
both situstions search time is relsied to cotection periozmsance since, for 2 fizedlenyth
course, search time s the Inverse of rzarch speed. The implication of thess resulis is thee
Se shiiis eraployed during the detecton of swmizce hid munihoss and mines and
boobyiraps ere probably highly Smilar.

The cwrent findings ziso support rprior HumRRO rescarch in this area?
Analysis of data gathered on 21 individual difference variables yiclded oniy two signify
cant reltionships belween dedection experiise and these variables. In the present study.
correlaiional amelvsis fsee Appendix A) vielded only three dSgnificant relationships
ir < .01} berween deteciion pezformence and the 27 varisblss assessed in the shudy
{speed of movement during search, effort expended I scarch and namber of yess of
Civifian education, r = 62, D7, and 28). The cusrent resulls thus eov‘erxae :o suggest that
huthap mine delection s esseniizBy zn oridimencionzi 2bility that srelzted o oYy 3
smal) sember of specifc dividua! parumeters. The impiication of t&he‘“r*mg:smat
future resexsch in this area should bz orieated toward “-:—:m::.—gﬁze measwement of the
individazal differences kpown o bs related & detecfion peformance.

TCasdock, . and Bockfin, B “Homen Facors in Mine Warfare: An Orerview of Visnol Detection
and Strem,” paper pregarcd for presnisiive 2t the TICP Feoed 63 %‘w-a(kcnps,.&me'&'srm
Redy G:o::p Samimar, Geloher 193710

22axey, L znd Magnes, G. A A Study of Feclors Affecting Mize end Scsaﬂ.-:p Drtectian:
Su¥iecat Varishles end Optrationsi Considostions, IuzftRO Technicsl Repsnrt 75-12, Junt 1973
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. -CONCLUSIONS

-

THe repori preserts the resulis of resesr& cendocted to identify and vaiidate o set
of individua! differsnce variahles predictive of humzn mine detection pericrmance In
aéﬁgraﬁ\tmwpm%amnandﬁammgmﬁho&ahmwm
boooytrap defection ideniified by the st2ff of Project IDENTIFY from zsssszment of fhe
resalis of the vabidation,

To accomplish 8ds research, the following systems-ensiytic steps were implemented.

of niines znd boobylaps were identiized by:
(1) Development ¢f 2 job model Hhat identified inputs inlo the personnel who
pafcrm the detection job and ocutpuis thet may go becx info the job
envEonment.

buman cognitive znd percephual axtitudes thet e Biely fo be Ivolved
{3) A review of 3"" logical Bteraboe to Heniify individual differepces that
beve been shown o be relzied to visusl discrininalion.

From this research, severs! candidafe varizbles were deniified, and related {0 the
{cllnwing desga paramevr calegories: paysical cheracleristics, mesial- chevacterisiies,
persenal chamacterisiics, mmmm@mmsﬂgm
acquired Enowledge.

To iest the theoreiicai relalionship bebsesn fhese variables and acivel defection
peiormence, a2 velidation that {esfed 17 varichles which wers judeed emensble o
practical assocement was oonducied Fowteen of ihose vasiables were wmeasured by
pencibandpaper test nstruments, while three of the variabies weze felt {oc be best
measmmed during the conduct of a fHeld delectizn proficiency fest, Cpe hundred znd

even Infantry AIT greduaies from ihe 197th Infantry Brigade zt Fort Bepning, Georgh,
periicipated & the volideBion and fhe resulis of the siudy were assessed by stels
’s.;ca'xa:ﬁ.‘yses.

From the vaidation of Sio cendidate predicicr vazizbles, it wae found that speed of
%s‘eamemom-mgmci;aaﬂ aeﬁmmatapmad:cmmﬁedd'mgs&:&m
ihe primarny predictors of mine end boobyirep celecticn pericrmante as it wes defined in
this study. Oibex ?efa?b;as identiSed by the validaiion znsiysis s; Imporiant prediciors
were: visval acuity, level of aclivities parficipsiicn,’ means by which 2 highschool
diploms was eemed {by grzduchion or by compistion of the Tests of General Egducaticnal
Development), zumber of yeass of civilizn education completed, znd iovel of dogmetism.?
Baced on these results, it & clezr thai mdividazl diffesence. exist that z2re mredictive of
Gailection periormance in £eld ginaons.

haﬁﬁﬁmw*em&ﬁ%oﬁﬁemm&kam@w_nﬁtycihm
factors data involving the vi aetec‘gmofmmesmébmbvtrazbwtacodec‘ed.i‘?zs
found that larger devices %&ai were placed above ground were deteclad more ofien :zz::a
smaller dm that wese either w:p!e‘e}yozaartak buizad. Also, exect delection
information md@ac?m@awﬁcwﬁamamm-%ma?ms

PHamREO Actiitio: Investovy, Part T
“nokrach (1980) Dogmsitism Scie

Fizst, the potential mamc:&:&}cs, sptibades, and =cquired sidlls mr.‘o}vaﬁ in the defection

{2) Development of a psvchological enalys’s In order {o defenmine the soecific
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miormation i5, of course, guite usefu] to pessonnel invoived In the éa'éa::ment of mine
end boobyiap type devices.

As a Tinzt siep iIn Project IDENTIFY, HumRRO research and technical pessonned
assessed the results of the validation snd developed recommendaBions for spprepviaie
personnsl selection and &eining methods A selection test battery for deiestion pro-
ficiency wes recommended, to conskt of %o paper-and-penuil fesis (en imventory of
activitiss parlicipeBion, snd a fest mmmnglevd*fdom&x_;amm
performence test, parfurmence tesls mezauimg speed of movement and the eficet an
individual appears {0 expéid dwmring an cutdoor search task {noi mine =mnd boobyizp
specific), and an information form that coilects the candidate’s identifier, the number of

= _years of civilian scsoo!’mg comp‘eted, and whether or not ;ae:zaéiﬂasehasreeer'aia
“highschool diploma and, ¥ <o, sow it was obtained.

Finelly, there was a - cussion of how the resulls of the butlery shouid be used to
select persoanel for entresix into ieining for mine z2nd boobyizap detection. Sesaal of
the move sa2lient izaiaiﬁg recomunendations were:

{1} Stress the requirement {0 move siowly and caeﬁzﬁy,ma..mmected
of containing mines or beobylaps.
(2) Emphasize the importence of motivation to achieving detaciion proficiency.
{3} Include the grea search/foctf=ll procedure in training detzctors.
3 {4) Includs Inshruction in basic cues to be looked for duzing search.
{Z) Devols mzgimum avzilable iraining thee fo ga'acm £28 work,
{3} va:-:‘ie Wiormatior ot the basic mines and bmby%:ass emploved by an
anticipated enemy.
) {0 5’:-&':;*5_ S¥ormalion on becic empioymsat sactscs and techaiques used by
N an znticipated enemy.

{8} &mwﬁk&mgaamdmsheﬂdgmn%oﬁonmaaﬂd
(9}3@&?.&:&&.@&5%&&&3&&&‘@??501;:0'%3

trzivee with the oogortunity to goply the deisciion knowledge gained
during inshuclion and of emalueling liis proficlency prior fo, during, and
afigr the completion of insruction.

2 biy tate amlood gt & th A4
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